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SYMPOSIUM ON THE TREATMENT OF PNEUMONIA 
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CLINIC OF DR LEON H COLLINS, JR 
University of Pennsylvania 


SPECIFIC THERAPY, OXYGEN THERAPY AND SYMP- 
TOMATIC TREATMENT OF PNEUMONIA 

Specific Therapy —Of the various types of therapy which 
might be termed specific for pneumonia, it would appear that 
the one meeting with the widest acceptance at the present 
time is the use of specific antipneumococcus serum prepared 
according to the method of Felton In this country the vast 
majority of the nonepidemic forms of pneumonia are pro- 
duced by pneumococci In adults, pneumococci, Types I and 
II, account for approximately two thirds of the cases of pneu- 
monia The highly virulent Type III pneumococcus infection, 
for which to date no satisfactory antiserum is available, is 
still much less frequently encountered than either Types I 
or II 

Although the use of specific pneumococcus antiserum seems 
to he Increasing, nevertheless, until recently, the principal 
deterrents to its wider use have been the time and rather pro 
longed laboratory procedure involved m the older methods of 
pneumococcus typing for diagnostic purposes Fortunately, 
these former difficulties have now berm largely oi crcome by 
the perfection of a method utilizing the Neufeld reaction for 
the immediate typing of pneumococci directly from the 
sputum 1 

This method of typing is being carried on in meet of the 
Larger hospitals at the present rime If the patient is being 
treated at his home a sputum specimen is collected in a sterile 
l’etrl dish Tills is tahen to the hospital laboratory where, 
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withm a few minutes, if pneumococci are present in the 
sputum, it should be possible to diagnose the type with a very 
high degree of accuracy This improved method of pneu- 
mococcus typing is based upon the fact that when pneumococci 
are brought m contact with a homologous type of rabbit 
pneumococcus antiserum there occurs very rapidly a swelling, 
“Quellung,” m the capsule of the pneumococcus The studies 
of Sabin 1 would suggest that this reaction is highly type 
specific 

The materials necessary for carrying out the Neufeld re- 
action, according to the Sabm technic, consist of a microscope, 
shdes, cover glasses, alkaline methylene blue for staining, and 
small tubes containing the various types of rabbit pneumococ- 
cus antiserum for typing purposes 

in addition to this increased speed m pneumococcus typing 
there recently have occurred decided advances m the attempts 
to subdivide the pneumococci which have m the past been con- 
veniently classed as “Pneumococcus Group IV ” Miss Cooper 2 
and her colleagues have succeeded m splitting this group into 
29 different types of pneumococci Pneumococcus rabbit 
antisera are now commercially available for the identification 
of pneumococci I to XIX and it is probable that m the near 
future others will be added to the present list 

From the standpoint of the pneumococcus antiserum itself 
there have been recent improvements These have consisted 
chiefly in a further reduction m the substances which pre- 
sumably are the cause of serum reactions and m a greater 
concentration of the pneumococcus antibodies Thus, with 
the newer pneumococcus antisera, a given dosage can be 
given m smaller bulk and with less probability of serum re- 
action than was possible m the past 

For therapeutic purposes at the present time antisera are 
commercially available against pneumococcus Types I, II, and 
VII It is possible that the future will provide sera against 
other higher types of pneumococci 

As soon as a satisfactory typing has been obtained, if anti- 
serum is to be administered, it should be begun as soon as 
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possible There is increasing evidence to suggest that the most 
satisfactory results from antiserum administration are obtained 
when treatment is started early m the disease. Because 
the common method of preparing pneumococcus antisera 
is the immunization of horses to increasing doses of pneu 
mococci, it is apparent that evidence in the patients previous 
clinical history suggesting serum sensitivity or sensitivity to 
horse proteins should be carefully sought 

At the present time sensitivity to the antiserum to be in- 
jected is tested for by the injection of 1 or 2 drops into the 
conjunctiva or into the dermis In the former position, if 
the patient is sensitive, conjunctival hyperemia and edema 
with lacnmation manifest themselves within a few minutes 
In the latter position local hyperemia, edema, and itching 
indicate that the patient is serum sensitive and that serum 
injection should not proceed until the patient has been de- 
sensitized 

When one is assured that scrum sensitivity is not present, 
the serum is then injected Specific pneumococcus antiserum 
should ordinarily be administered intravenously Because of 
the immediate reaction that may occur during or \ery shortly 
after the injection of antiserum, one should always have lm 
mediately available a syringe containing 1 cc of 1 1QOO ad- 
renalin solution It is usually wise to limit the initial dose 
to 10,000 units, although this caution is probably not neces 
sary Subsequent doses may be 10,000 or 20,000 units given 
at four hour intervals Even though it be necessary to 
awaken the patient, this schedule should be maintained The 
evidence of satisfactory serum effect is a decline in the tem 
(venture curve The serum administration should be con 
tinued until the temperature has returned to almost normal 
levels, or until, for some special reasons, its further use seems 
unwise As a rule, for the proper treatment of n case with 
Twofic pneumococcus antiserum, from 100,000 to 200,000 
units ot scrum arc necessary In patients with persisting 

s!T^ COCC< ' mn ° r " llh reading consolidations, more than 
-00,000 units may be necessary 
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Serum sickness, usually occurring about ten days follow- 
ing the administration of the antiserum, may still be encounG 
ered Adrenahn (0 2 to 0 5 cc ) hypodermically will usually 
relieve the symptoms It is beheved by some that adequate 
catharsis and calcium lactate (0 5 Gm four times daily) are 
of distinct value m preventing this phenomenon It is always 
wise to warn the patient and his family some days previously 
about the time that serum sickness may possibly be expected 

Other forms of treatment that might be considered in the 
category of specific therapy for pneumonia are vaccine ther- 
apy, quinine administration, Huntoon’s antibody solution, and 
the administration to children of serum from individuals re- 
cently convalesced from pneumonia of the same pneumococ- 
cus type 

In England, a vaccine containing pneumococci, strepto- 
cocci and bacillus influenzae appears to be used quite fre- 
quently Such treatment, however, to date m this country 
has not met with very wide usage 

For many years quinine and its derivatives, particularly 
optochm (ethyl hydrocupreme), have been considered by 
some observers to be, both clinically and experimentally, a 
“specific” against pneumococci Some of the European re- 
ports on its use, especially those from Germany, have been 
rather optimistic The clinical results m this country, how- 
ever, of quinine administration m pneumonia do not appear 
outstanding at the present 

Huntoon’s antibody solution has been used quite exten- 
sively m this country In the earlier years in some instances 
severe reactions followed its injection It is claimed that with 
the more recent product, these chill-producing substances have 
been removed 

For several years evidence has been accumulating which 
appears to suggest that in the blood of healthy adults there 
are antibodies which may be transferred by injection to chil- 
dren ill with pneumonia Such a method affords a possible 
means of nonspecific antibody administration where the type 
of pneumococcus present prevents the use of specific pneumo- 
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coccus antiserum 51 4 The 2 following cases shown m Figs 
1,2 are illustrative of this form of therapy 

Owe I. — E C, seen with Dr John McK MitchdL A previoudy healthy 
CiH, aged dr hid developed symptoms and signs suggesting a beginning 
pneumonia o( the right lower lobe. Temperature was 101 4 F teolocyte 
were 16,500 of which 55 per cent were polymorphonuclear neutrophils and 



FIs 1 5j>rcifjc and non [>eeif>c eerum tberap> In pneumococcus (Type I) 
pneumonia 

35 j*t cent tvmphocyits 33 per cent of the polymorphonuclear* ntre young 
furros A Urynpral *wab cultured on blood agar showed a few pneumococci 
A blood near culture ol the sputum showed a few poeumoeoed, tome Bacilli 
influence, and a few hemolvtSe streptococci The clinical diagnoils *aa a 
ptubable pneumococcus pneumonia of the right tower lobe Pneumococcus anti 
vcrum (Felton) T>pcs I and II was deen at first fntramuseuUriv and later 
ifltravrtwaih' riasmi collected from healthy adulu was given at the tame 
lime at first Intramuscularly and bier intravenously The <W of serum and 
pia ma are shown InVb 1 A chetf toctuceuocmm Ultcn on the seventh day 
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of the dlsraK flawed obscuration of the entire chest with considerable displace- 
ment of the heart to the left, typical of a massive empyema or a collection of 
flnkl The right pleural sac was drained surgically The fluid obtained showed 
a pure culture of pneumococcus Type I After surgical drainage the child 
made a slow but eventuallj petted recovery In addition to the serum 
therapy this patient was In an oiygtn tent from the flint to the eighth day 
o( the disease. 

OaseH. — B S, seen with Dr Thomas Fill Hugh Jr A girl, aged eight, 
after having a cold for a week developed symptom! and slgna suggesting a 
lobar consolidation of the left upper and left lower lobes. Sputum culture 
showed pneumococcus Group IV Because of the cyanosis and dyspnea the 
child was placed In an oxygen tent from the second to the fourteenth day of 
the disease On the eighth day of the disease a spread occurred, Involving the 
entire right lower lobe. From the ninth to the eleventh day serum collected 
from healthy adults was administered. The amounts given were 20, 30, 30 and 
40 cc. respective^ On the thirteenth dsy a thoracotomy was done on the left 
side Thereafter she made a rapid and perfect recovery 

Oxygen Therapy — The accumulated facts seem to Indi- 
cate that m the majority of patients with pneumonia, at some 
time during the course of the disease, the oxygen concentra- 
tion In the arterial blood may fall below normal levels This 
fall (arterial anoxemia) Is roughly parallel in its seventy to 
the Intensity of the cyanosis as observed In the lips or the 
finger nail beds 

At the present time one cannot describe with certainty the 
specific disturbances in pneumonia which account for this 
arterial anoxemia Rapid shallow breathing, the circulation 
o( blood through poorly aerated portions of lung tissue, and 
degenerative changes in the alveolar cells themselves, all prob 
ably contribute to its production 

In such a complicated disease as pneumonia it would be 
extremely hazardous to designate those symptoms that arc 
directly and solely traceable to the anoxemia. The analysis 
of symptoms In Individuals observed at high altitudes or those 
observed at sea level while breathing air containing reduced 
tensions of oxygen, suggests that dyspnea, cyanosis, changes 
In cardiac rate, and mental symptoms may reasonably be 
ascribed to oxygen lad, p,r ic Easy fatigability has long 

been observed when Individuals are breathing low tensions of 
oxy gm 
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As far as pneumonia is concerned, it has been observed 
that with the proper administration of oxygen dyspnea and 
cyanosis are lessened or completely relieved Reductions m 
pulse and respiratory rates may be seen, and frequently de- 
lirium is diminished or disappears altogether In Table 1 are 
given the results of oxygen administration m pneumonia m one 
of our senes 5 of patients observed at the Hospital of the Uni- 
versity of Pennsylvania 

From the standpoint of treatment, the degree of anoxemia 
in pneumonia affords an index of the seventy of the infection 
m much the same manner that pneumococcemia suggests, 
other things being equal, a poorer prognosis in an individual 
case In cases where the artenal oxygen saturation is found 
to have fallen below 70 per cent recovery is rare 

The principal indications for the administration of oxygen 
in pneumonia are dyspnea, cyanosis, rising pulse and respira- 
tory rates, and delirium For the optimum results to be ob- 
tained, the administration should be started at the first ap- 
pearance of dyspnea and cyanosis, and continued until these 
features are absent when the patient is allowed to breathe 
ordinary room air 

Great advances have been made in the technic of oxygen 
administration m pneumonia since Dr George E Holtzapple 5 
recorded, m 1887, his experience with the use of oxygen gen- 
erated at the bedside of a patient with pneumonia His paper 
apparently is the first dealing with this subject in the records 
of the Surgeon General’s Office 

At the present time oxygen may be administered by nasal 
catheter, oxygen tent, or an oxygen chamber Because of the 
expense of installation, oxygen chambers are still rather few 
in this country For general purposes I prefer the oxygen 
tent Many good tents are now on the market and m most 
hospitals and communities they are daily m operation In 
my opinion, m addition to satisfactory gas control, the crucial 
test of a given tent is the degree of comfort that it is able to 
afford to the patient If the patient objects to the tent in any 
respect, the technic of the administration of the oxygen is 
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TABLE 1 

Detectable Effects op Oxygen Administration 
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patient, much unnecessary apprehension and disturbance will 
be avoided 

The optimum concentration of oxygen in the air circulating 
m the tent is about SO per cent Higher concentrations may 
be used for short periods, but it should be remembered that 
concentrations of 70 per cent maintained for several days m 
animal experiments apparently produce a widespread injury to 
lung tissue In the majority of the later tents an oxygen flow 
of 6-8 liters per minute will maintain an oxygen concentration 
of 50 per cent As tents become older cracks in the fabric 
are apt to occur, thus allowing oxygen to escape from the 
tent One can only be certain of the oxygen concentration of 
the circulating air by withdrawing samples for analysis This 
analysis is easily done with simple portable apparatus that is 
now widely available I prefer tents in which, by soda lime 
absorption, the carbon dioxide m the circulating air may be 
removed completely Occasionally it may be desired to allow 
the expired carbon dioxide to accumulate to some degree in the 
tent by not allowing the circulating air to pass over the soda 
lime Higher carbon dioxide concentrations are easily ob- 
tained by using tanks containing both oxygen and carbon 
dioxide 

Efficient oxygen administration interferes m no way with 
the use, simultaneously, of any other forms of treatment In 
the two patients whose charts have been shown (Figs 1, 2) 
other forms of treatment were bemg utilized throughout the 
course of the oxygen administration 

Finally, it should be remembered that although oxygen dif- 
fers from a gas such as hydrogen m bemg nonexplosive, never- 
theless, the presence of an atmosphere containing an increased 
concentration of oxygen may cause materials such as bedding 
and lmen to bum with amazing rapidity Therefore, signs 
warning of this danger should be clearly m evidence to pre- 
vent open flames or sparks bemg brought close to the tent 
Several accidents have already occurred from the injudicious 
use of candles and alcohol lamps 

Symptomatic Treatment — In every case of pneumonia 
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probably the therapeutic consideration of greatest importance 
is the conservation in every conceivable manner of the pa- 
tient’s strength It is, therefore, paramount that pam and 
mental anxiety should be reduced to the minimum Chest pain 
resulting from pleurisy is usually relieved by strapping One 
of the earliest observed effects of artificial pneumothorax was 
the reduction or abolition of pleural pam Codeine sulphate 
(% grain — 0 015 Gm) repeated every three or four hours 
seems to be the most effective drug for a harassing dry cough 
It is Important, however, that sufficient codeine not be given to 
abolish the cough reflex The virtues of morphine sulphate in 
pneumonia are obvious Nevertheless, it should be re 
membered that in some cases, particularly lobular pneumonias 
associated with relatively high grades of pulmonary edema and 
cyanosis, repeated doses of morphine may bring about suf 
ficicnt respiratory depression to cause grave decreases in the 
oxygen content of the arterial blood The simultaneous ad 
ministration of atropine is generally believed to lessen this 
respiratory depression 

The chest should be examined sufficiently often to deter- 
mine tlie presence of a spread of the lesion, evidence of fluid 
collections in the pleural sac, the apparent functional state of 
the heart muscle, and the presence of fluid within the peri 
cardial sac. At such times the patient should never be al 
lowed to turn or raise himself with his own effort 

The abdomen should be palpated frequently to detect the 
earliest trace of distention It has been suggested by some 
that abdominal distention is less when the fluids consumed arc 
cool rather than ice cold A liquid diet, plus enemas dally or 
on alternate da>s, ma> pre\ent distendon throughout the en 
lire disease Too great care cannot be exercised to assure 
dial the patient docs not strain while the enema is being given 
At the first appearance of abdominal distention a rectal tube 
'hould be left <11 situ and a large turpentine stupe or a flax- 
seed poultice reaching from ensiform to pubis, and from flank 
to flank, should be applied ImmediateK In addition, physo 
stigmme sulphate in doses of ’„n gram (0 001 Gm ) hypo- 
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dermically, or pituitrm, 5 to 8 minims (0 3 to 0 S cc ), may be 
helpful 

At times control of delirium is particularly difficult If the 
patient has been accustomed to taking alcohol it is probably wise 
to administer it in generous doses To avoid morphine's res- 
piratory depressing effect, chloral hydrate (15 grains — 1 Gm ) 
or paraldehyde (30 minims — 2 Gm ) may be administered 
orally or rectally For the control of the most severe forms of 
delirium, Bullowa 7 has suggested the rectal administration of 
tnbromethanol (avertm) 60 mg per kilo supplemented, if 
necessary, by the intravenous injection of diallylmalonyl urea 
(0 005 Gm ) per kilo 

In the absence of cardiac decompensation or auricular 
fibrillation, it is difficult at the present time to justify 8 0 the 
routine digitalization of patients with pneumonia It is prob- 
able that digitalis in moderate doses (1% grains — 0 09 Gm), 
three times daily, will do no harm and possibly may afford 
better myocardial tone m patients with preexisting cardiovas- 
cular disease Should auricular fibrillation occur, I believe 
that the patient should be digitalized Toxic doses, however, 
always should be carefully avoided 
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NURSING CASE AND DIET IN PNEUMONIA 

The importance of proper nursing care in pneumonia can 
not be overestimated Despite recent advances m therapy, 
tho resistance of the host is still the most important factor in 
determining the outcome of the disease. Any measure which 
increases the physical or mental comfort of the patient de 
serves consideration 

Absolute rest is essential for the patient with pneumonia. 
Energy conserved by avoiding unnecessary movements may 
be just that amount required to save an otherwise fatal case 
A comfortable position is important The Fowler or semi 
Fowler position is usually selected, but occasionally a patient 
prefers to lie flat or on his side In the home, a bach rest can 
be improvised from a chair padded with pillows One or two 
pillows will provide support for the knees, and small pillows 
should be placed under the shoulders and elbows The patient 
should not be allowed to sit up to use a bed pan or urinal 
Preferably he should not sit up for examination of the bach, 
when this seems essential, he should be raised gently and sup- 
ported during the examination A change of position at in 
tervals is desirable, it rests and relaxes the muscles Visitors 
should be few, and their stay must be brief Sedatives may be 
necessary to insure adequate rest. Barbital or Its derivatives, 
chloral hydrate, paraldehvdc, and codeine are useful Mor- 
phine dccrca'es aeration, may increase abdominal distention, 
and occasionally seems to cause mental coniusion or delirium, 
it should be used sparingly 
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The room should be well ventilated but without draughts 
A cool or cold room is usually most comfortable to the pa- 
tient, but individual preferences should be respected The 
advantages of the open-air treatment m winter weather have 
not been proved 

A flannel gown (or pajamas) is desirable, this must be 
changed as soon as it becomes moistened by perspiration A 
shoulder blanket should be worn at all times Blankets may 
replace sheets, all bedclothes should be of wool to insure 
warmth without excessive weight The bed must be kept clean, 
warm, and dry, moisture favors the development of pressure 
areas or sores Local heat to the lower extremities is often 
soothing Occasionally a tight flannel jacket or binder helps 
to reheve pleuritic pain, but usually it merely increases dysp- 
nea An ice-bag applied to the chest may afford comfort, it 
should not be used for more than two hours at a time 

A tepid bath should be given once a day, frequent sponges 
are undesirable The back requires extra care It should be 
rubbed with alcohol, a bathing solution, or cold cream, powder 
is then applied All bathing must be done m a warm room 

Cleanliness of the mouth is of extreme importance In the 
majority of cases, pneumonia follows infection of the upper 
respiratory tract Mouth breathing is very common, fre- 
quently it is due to nasal occlusion The dry, dirty oral cavity 
furnishes an additional site of potential danger Recent care- 
ful studies have substantiated the belief that proper attention 
to the mouth and nose lessens the danger of reinfection or 
supermfection Moreover, the sense of taste is improved, 
this makes it easier to maintain an adequate intake of fluids 
and food The entire oral cavity should be scrubbed every 
two hours with an alkaline mouth wash This is followed by 
the application of albolene to the tongue and cold cream to 
the lips A nasal spray should be used frequently, ephednne 
m oil or a simple cleansing solution is satisfactory 

The bowels require careful attention In the early stages, 
a laxative may be ordered An enema is given daily Ab- 
dominal distention of a variable degree is a part of the disease 
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picture, it IS harmful in proportion to the degree to which it 
limits respiration It should be combated by the use of a 
rectal tube, enemas, stupes or poultices to the abdomen, and 
the administration of pitressin or pituitnn (1 cc subcutane- 
ously every twenty minutes for two or three doses) 

As the disease is of relatively brief duration, the mainten- 
ance of an adequate caloric intake is not of major importance, 
but a high fluid intake (3000 to S000 cc. per day) is desirable 
An adult should be given 50 to 60 Gm of protein per day, and 
at least 2000 calones The preferences of the individual 
should be considered in preparing the diet, but sufficient 
variety, the feeding of small amounts each time, and frequent 
sips of fluid will markedly increase the intake The patient 
fiust be led by the nurse until he is definitely convalescent. 

Milk usually constitutes an important part of the diet, al 
though some clinicians insist that it increases abdominal dis 
tenuon, Hippocrates was apparently the first to express this 
opinion The evidence at present seems inconclusive A quart 
a day is sufficient, buttermilk may provide an agreeable 
change The milk can be given plain or flavored, it may be 
used In preparing cream soups, custards, or ice cream Small 
amounts of water should be offered frequently Some persons 
find physiologic salt solution more palatable, and there have 
been studies which suggest that n high salt Intake may be of 
value during the lebrile stage Fruit juices are usually accept- 
able — orange Juice, grapefruit juice, pineapple juice, grape 
juice, or lemonade Lactose or glucose can be added to these 
to increase the caloric value without rendering them too sweet 
Ginger ale and other soft drinks are usually well tolerated 
Tomato juice, broths, or thin soups containing strained vege 
tables are easily prepared Coffee should not be taken to ex 
cess but in moderation it may prove to be valuable In the 
unexpectedly severe depression which may follow the use of a 
sedative, or m sudden collapse, strong coffee by bowel sup- 
plies fluid, heat, and a pharmacologic antidote and stimulant. 

ggs can be added to the milk or fruit juices, or they may be 
served alone Strained cooked cereals, such as oatmeal or 

V°t- JO-"* 3 
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fanna, can be used Alcohol in moderation is useful in 
selected cases Small amounts of solid foods may provide a 
welcome and well-tolerated change from the monotony of an 
exclusively liquid diet 

Whenever possible, a trained nurse should be m attend- 
ance She should be thoroughly familiar with the disease, and 
be able to recognize promptly any changes in the condition 
of the patient She must learn the personal likes and dishkes 
of the patient, and she must inspire the confidence of the 
family She must arrange for relief, for the patient must 
never be left alone, delirium may suddenly appear Accurate 
and complete bedside notes are essential A record of the in- 
take and output must be kept The amount and character of 
the sputum should be noted The nurse must dispose of the 
sputum, preferably by burning it, and supervise the care of 
dishes and bedding Familiarity with the methods of oxygen 
administration is desirable, and she should understand the 
complications which may follow serum therapy 

Convalescence is often the most trying period, but tact and 
firmness will usually succeed m keeping the patient quiet un- 
til recovery seems definitely assured 
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ARTIFICIAL PNEUMOTHORAX IN THE TREATMENT OF 
LOBAR PNEUMONIA 

Tiie use of artificial pneumothorax in the treatment of 
lobar pneumonia began quite accidentally when Rood, 1 then 
of the Medical Corps of the U S Army, was doing lung punc- 
tures for bactenologic purposes during the influenzal pneu 
nionm epidemic of 1918 The spontaneous pneumothoraces 
which sometimes ensued prompted several patients to request 
further similar treatments and, as the result of this, artificial 
pneumothorax was instituted deliberately in three patients 
who were considered moribund Two recovered 

Foreign clinicians started to use this treatment in 1921 and 
their results were renewed last year when the first expen 
mental paper appeared on this subject 1 Suffice it to say that 
up to 1933 artificial pneumothorax had been employed abroad 
in SO cases of lobar pneumonia Nineteen of the subjects 
were infants and joung children, treated for the most part for 
postpncumonic complications and ail recovered Tbirtj-one 
were adults treated on the second to the tenth day and, of 
these, twentj -eight recotercd and three died 

Stimulated bj these almost unbelievable results but un 
willing to proceed on unsupported evidence, we submitted the 
problem to experimental stud> in dogs Our results V cre so 
encouraging tliat it seemed proper to opplj this method to the 
treatment of lobar pneumonia in man 

In tbK country , during the past jear, 107 cases of lobar 
pnttmionia Imc been treated b> artificial pneumothorax In 
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an effort to establish the present status of this treatment, a 
critical analysis of all of the available data, based on these 
reported cases, was presented to the American College of 
Physicians at their last Annual Meeting 3 

This group of 197 cases comprised 180 adults and 17 chil- 
dren There were 58 deaths, a mortality of 29 4 per cent 
In view of the fact that the general hospital mortality of 
lobar pneumonia ranges from 25 to 35 per cent, it was stated 
that artificial pneumothorax appeared to be neither helpful 
nor harmful and had no influence on the death rate of this 
disease We further expressed the behef that this procedure 
would have no effect on the mortality of this disease if arti- 
ficial pneumothorax continued to be used as indiscr imin ately 
m the future as it has been m the past 

In an effort to establish the indications for and contra- 
indications to this form of treatment, the cases were analyzed 
with particular reference to those factors which influence most 
profoundly the prognosis of lobar pneumonia These are age, 
time of treatment in relation to the onset of the disease, bac- 
tenemia, spread, and postpneumomc complications 

In regard to age, it was stated that compression therapy 
should not be used m childhood because, under conservative 
treatment, lobar pneumonia at this time of life is a compara- 
tively innocuous disease and also because there is more likeli- 
hood in children, so treated, of spontaneous pneumothorax 
and empyema 

Specific serum therapy is only effective when used early 
This is equally true of artificial pneumothorax Blake'* treated 
25 cases within the first three days with one death, 18 were 
treated on the fourth and fifth days with 10 deaths 

In regard to bactenerrua, it appeared that compression 
therapy had no effect on preexisting bactenemia but probably 
was able to prevent blood-stream invasion if used early and 
effectively Regarding spread, it was obvious that in cases 
treated early, within the first seventy-two hours, this treat- 
ment neither provoked nor retarded its occurrence 

In those cases treated late, after the end of the third day, 
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there were good reasons to believe that there was a greater 
likelihood of spread If this is true, it is apparent that artificial 
pneumothorax should not be used in any case of lobar pneu 
moma after the third day 

In respect to postpneumomc complications, there was no 
evidence in adults that this treatment increased the likelihood 
of empyema except In those cases where such large injections 
of air were used that positive pressures were deliberately pro- 
duced and maintained 

In addition to those factors which influence the mortality of 
lobar pneumonia under all previous forms of treatment, there 
Is one mote wluch must be taken into account when compression 
therapy is being considered For this treatment to be effective, 
and it is useless unless artificial crisis is achieved, the pleural 
cavity must be free, otherwise the affected lobe or lung cannot 
be compressed Either preexisting fibrous adhesions, recent 
adhesions, or both, render compression therapy futile 

In order to find out how often chrome fibrous pleural ad 
hesions occur, we studied 515 autopsy protocols, kindly placed 
at our disposal by Dr Krumbhaar, excluding all of those which 
recorded cither acute or chrome pulmonary disease, except 
terminal bronchopneumonia It was found that in adolescence 
the incidence of old pleural adhesions was about 25 per cent 
and that irom the ages of twenty to seventy their incidence was 
about 50 per cent In other words, there is only nn even chance 
that therapeutic pneumothorax can provoke an artificial crisis 
in unilateral lobar pneumonia at the ume of life wheD this treat- 
ment should bo used In nn effort to explain Blake’s mor- 
tality of 4 per cent m cases treated vdthm the first seventy- 
two hours contrasted with his mortality of 55 5 per cent in 
cases first treated after this time, we reviewed 55 lobar pneu- 
monia necropsy protocols A I any of those dying early in the 
disease had fibrinous or serofibrinous pleurisy, whereas mnny 
dying late had plastic pleurisy partially obliterating the pleural 
cavhy and fibrous adhesions It nould appear therefore that 
alter the third day new adhesions arc frequently encountered 
which prev ent adequate compression Adding these to the pre- 
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dictable 50 per cent of preexisting chronic adhesions, the 
reasons become apparent for the futility of late treatment 

Specific serum therapy is available for use m about 50 per 
cent of cases of lobar pneumonia It is only effective when 
used early 

Therapeutic pneumothorax used within the first seventy- 
two hours is capable of producing artificial crises m the same 
proportion of cases of unilateral lobar pneumonia, irrespective 
of the type of pneumococcic infection Its place m the therapy 





Fig 3 — Case I Roentgenogram before treatment Lobar pneumonia right 

lower lobe 

of lobar pneumonia is established by this fact When artificial 
crisis is achieved one is privileged to witness an artificial limita- 
tion of an otherwise self-limited disease 

During the past year we have treated 16 patients with 
lobar pneumonia by artificial pneumothorax, with 5 deaths, a 
mortality of 31 per cent We hope that our own experience 
and that of others, whose reports we have analyzed and 
criticized, will persuade all of us to confine this form of treat- 
ment to early adult unilateral lobar pneumonia 
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The following 3 cases from our series illustrate the pro- 
duction of artificial crisis on the third day of the disease 



Ffa; 4,— Case I Roentgenogram after 800 cc of air Involved long b com 
pktely surrounded with air and pneumonic lobe b compressed 


S<*— Case 



‘ CUnieal chart Illustrating artificial crisis after first treatment 
and normal temperature eatly on the fifth d*> 


(Case 1) the futility of this treatment in the presence of pre- 
ciistmg chronic fibrous adhesions (Case II) , and the unjustifi- 
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able use of artificial pneumothorax on the sixth day of the dis- 
ease (Case III) 

Case L — M C , female, aged thirty-eight, was admitted to the service of 
Dr Alfred Stengel on March 2, 1934, at 6 p m , on the second day of lobar 
pneumonia of the right lower lobe (I^pe I) Blood culture was negative She 
was given artificial pneumothorax as follows Pour hundred cc on March 3rd 
at 11 AO A a L, 400 ce at 610 P m, and 350 cc. on March 4th at 11 JO A a 
Figure 3 is the roentgenogram before treatment, Fig 4 is the roentgenogram 
after two injections of air, and Fig S is the dimcal chart showing the favor- 
able response to treatment 

Case H — A B , male, aged twenty -six years, was admitted to the service 
of Dr Alfred Stengel on January 8, 1934, at 2 a if on the second day of lobar 



Fig 6 — Case IT Roentgenogram before treatment Lobar pneumonia of the 

right lower lobe 

pneumonia of the right lower lobe (Type VDI) The blood culture was posi- 
tive (6 colonies Type Vm per 2 cc ) He was given artificial pneumothorax 
on January 6th at 430 P u After 200 cc of air had been injected, the 
patient complained of severe pain in the right chest This subsided and an 
additional 200 cc of air was injected A second injection at 11 A M on 
January 9th was discontinued after 250 cc of air because the intrapleural 
pressure was + S cm of water In view of obvious old adhesions, as indi- 
cated by pain and positive pressures, no further treatments were given There 



Fig 1 — Case II Roentgenogram after 650 cc of air In right pleural cavity 
The lung Is adherent to the lateral chest wall and the air b pocketed between 
the lower lobe and diaphragm There b some air above the consolidated lobe 



Fig 8. — Case II Clinical chart* Because of chronic pleural adhesions 
there was no e fleet on temperature or pube after therapeutic pneumothorax. 
The to creased rate of respiration after cadi treatment resulted from positive 
pleural prc*am 

was no detoomlrahle effect from treatment The clinical chart remained un 
altered the temperature reaching normal on the eighth day 
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Fig 9— Case III Roentgenogram before treatment Lobar pneumonia right 
lower lobe (Type III) sixth day of disease 



Fig 10 — Case m Roentgenogram after therapeutic pneumothorax 1000 
cc, sixth day There is excellent pulmonary compression abo\c and laterally 
but the lower lobe is firmly adherent to the diaphragm, probably because of 
recent adhesions 
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Ohm HL— J Mi tgcd thirty nine jean, m admitted to the service ol 
Dr Alfred Stengel on January 31 193! st 3 r u on the fifth day of lobar 
pneumonia of the right lower lohe (Type HI) The blood culture wai negative 
He was given A00 cc. of air in the right pleural cavity at 61! T it. on Feb- 
rtmry 1st (srxlh day) The Intrapleural pressure was —2 cm ot water alter 
this treatment Sir hours later he was similarly given 400 cm of air after which 
the intrapleural pressure was -f- 1 cot of water There was no demonstrable 
effect on the clinical course The temperature reached normal by crisis on the 



Fig 11— Case III Clinical chart. There Is no obvious cflect from 
pneumothorax except on Increased respirator} rale which followed each injec 
won Spontaneous crisis occurred on the eighth day This was followed b> 
contralateral spread and death on the ninth day 


eighth day On the ninth day the left uppeT lobe became consolidated and the 
pallenl died Necropsy revealed complete consolidation of entire right lung 
and early Incomplete consolidation of the left upper to!*. 
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SOME SURGICAL COMPLICATIONS OF PNEUMONIA 

The surgical treatment of postpneumomc lesions has lor 
years provided a fertile field for surgical judgment and in 
genuity The epidemic of streptococcic pneumonia in March 
and April of 1918, and the epidemic of influenzal pneumonia 
in September, October and November of the same year with 
the resultant empyema which occurred following these Infec- 
tions, profoundly influenced current surgical practice and pro- 
vided a renewed impetus for the study of the thoracic com 
plications of pneumonia 

The high mortality attending rib resection, in the empy- 
emas nhicli occurred in these epidemics, demonstrated that 
surgeons in general were not conversant with certain of the 
Important physiological considerations of the thorax, with 
nlifch every surgeon doing thoracic surgery must be familiar, 
if he is to obtain the best possible results .Also the variation 
in the etiology o! empyema, the marked variation from time 
to time m the virulence of a given infecting organism, and the 
varying response of thoracic tissues to different bacteria were 
not nt that time generally appreciated 

In 1917, Ware 1 in a paper published from the Surgical 
^ice of Doctor Houard Lilicnthal suggested that the method 
«f choice m dealing with acute empyema was through a long 
intercostal incision and aide exposure of the pleural space 
Wtlhm two years from the time Wan had read bis paper be- 
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fore the New York Academy of Medicine the Surgeon General 
of the Army had appointed an Empyema Commission to study 
the cause of the high death rate following operation for this 
disease m the Army camps, many of the deaths resulting from 
the adoption of the very principles enunciated by Ware in his 
paper These observations demonstrate the lack of a funda- 
mental knowledge of the many problems presented by a given 
lesion under varying conditions 

ACUTE EMPYEMA 

It is of primary importance that the baclenologic nature of 
the purulent effusion be determined prior to the adoption of 
any kind of surgical therapy The fact that the streptococcus 
causes a thin effusion with a minimum of fibrinous exudate 
must constantly be kept in mind, for m such effusions the 
mediastinum is not made more rigid as it is in pneumococcic 
empyemas where d thick fibrinous exudate is the rule 

In the early stages of all acute purulent infections of the 
pleura the limiting adhesions between the parietal and visceral 
pleura are not well formed This is especially true m the 
streptococcic infections where the fibrolysm of the streptococ- 
cus tends to prevent the localization of the infection 

If during this early period of pleural infection rib resec- 
tion is done, the lung contracts, enlarging the empyema cavity 
and a more serious problem confronts the patient and the 
surgeon The open thorax permits air to enter and be forced 
out with each act of respiration The mediastinum, as Graham 
and Bell 2 have shown, swings back and forth reducing the 
efficiency of the opposite lung and putting an additional load 
on an already severely taxed circulation 

When frank suppuration has occurred drainage is indicated 
Unless the patient is very ill and suffering from the effects of 
lung compression it is generally better, however, to wait until 
the pneumonic process is subsiding The method by which 
drainage should be accomplished is often a matter of judgment 
The sicker the patient the more important it is that a method 
for drainage be chosen which will disturb the patient as little 
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as possible There is now more or less general agreement that 
ot the operative procedures a closed method of drainage, at 
least at first, is the most satisfactory Although aspiration 
without a doubt has a place in the early treatment of many 
empyemas it is frequently used beyond the period when it is 
indicated As a method of cure it only rarely succeeds since 
it is impossible entirely to drain the collection by this method 
In general it may be said that in streptococcic infections of 
the pleura, air tight intercostal drainage is always indicated as 
the primary operation In early patients who are very ill re 
peated aspirations may at times be indicated before mternb 
puncture In pneumococcic empyemas we believe that air 
tight interrlb puncture is also the method of choice in the early 
cases, reserving nb resection, or open drainage, for those cases 
which do not respond satisfactorily to the closed method of 
drainage 

Of the dosed methods we have had very good results in 
bath duldren ard adults with the use of the Overholt modificn 
tlon' of the Deryl Hart apparatus With this apparatus it is 
possible not only to regulate the degree of suction which is 
desired but also to irrigate the pleural cavity with Dakin’s 
solution provided a bronchopleural fistula is not present We 
belies c that this method of air tight mternb puncture under 
local anesthesia can safely he established if pressure symp 
toms exist within forty-eight to seventy two hours after the 
empyema has been diagnosed Later when large fibrinopuru 
lent masses form in the pleural cavity eien though Dakin’s 
solution is being used, nb resection may become necessary 
The advantages, howeser, of the closed method lie in the 
slmplidtj of the procedure, in the maintenance of more normal 
pressure relationships within the pleural space and in the fact 
that the negatne pressure which can be maintained assists in 
bringing the lung out to the chest wall The latter factor is 
of (lie greatest importance if a chronic empyema is to he 
molded \ faclor of equal importance m the immediate re 
action ot the patient is the slow decompression of the pleural 
collection This is liardly possible when nb resection is prac 
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tised but it is easily accomplished by any of the air-tight 
methods, thus permitting the mtrathoracic structures gradually 
to readjust themselves to the changing pressure relationships 
m the pleural cavity 

Rib resection m our practice has therefore been reserved 
for those patients who fail to respond properly to the closed 
method of drainage Even though the mediastinum may have 
become rigid so that the effects of a pneumothorax will not 
affect the opposite lung rib resection is not indicated until the 
lung has formed attachments to the parietal pleura so that it 
will not collapse with a subsequent large suppurating pleural 
cavity 

Immediately after operation the patients are put on a high 
caloric diet which contains an adequate amount of protein 
Children receive as high as 2200 calories a day and adults up 
to 4500 calories There can be no doubt but that patients so 
treated do better Respiratory exercises are encouraged dur- 
ing convalescence While m bed the patient takes deep 
breaths at regular intervals and is encouraged to use the ac- 
cessory respiratory musculature Children are given balloons 
or clock spirometers and adults use either the familiar type of 
blow bottle or the conventional spirometer As soon as the 
patient can get out of bed and can stand, a system of graduated 
setting-up exercises is begun This is of the greatest im- 
portance in preventing and overcoming the postural deformities 
which are so frequently associated with pleural suppuration 4 

The improvement in the results now obtained in acute em- 
pyema is the result of a better understanding of the underlying 
pathology and pathologic physiology of the condition, a more 
general knowledge of the fact that the simplest operative pro 
cedure is the best for the primary operation, better selection 
of the time for operation, and more exacting care and atten- 
tion to the postoperative treatment 

INTERLOBAR EMPYEMA AND PULMONARY ABSCESS 

An interlobar collection may be present with or without a 
pleural empyema At times it may be difficult differentially to 
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diagnose an early interlobar collection from an abscess and 
this is even more difficult in those instances in which a fluid 
level can be visualized by * ray 

In the majority of instances in the interlobar empyema, 
however, there occurs marked thickening of the interlobar 
pleura which points strongly to an interlobar collection We 
have found that true lateral films as suggested by Fleischner* 
assist greatly in arriving at the correct diagnosis 

It is now generally accepted that pulmonary infarction 
rarely occurs in pneumonia without associated cardiac decom 
pcnsation When infarction occurs one of two things may hap- 
pen The area may become organized or infection may super- 
vene and an abscess develop 

The evidence that pneumococcic lobar pneumonia is a 
major etiologic factor in the production of lung abscess is 
not striking, although without doubt this association occurs 
occasionally I must agree with Graham and his associates,” 
who take exception to the statements of Hartwell 1 and Hed 
blom,' that pneumonia is the most important factor in the 
production of pulmonary abscess While it is likely that in 
streptococcic pneumonia abscess may more frequently result 
the evidence even here is that pulmonary abscess of the 
surgical variety more frequently begins not in a primary pneu- 
monic process but as a local necrotic lesion of the pulmonary 
tissue. In numerous instances, especially during the initial 
stages of abscess formation, it may be thought that the jxitient 
is developing pneumonia It frequently happens, therefore, 
that the diagnosis of postpneumonlc abscess is made when in 
realltj the primary process was that of abscess and the sur- 
rounding lung reaction merely a part of the process which was 
associated with early abscess formation We have at times 
been unable to distinguish between early abscess and lobar 
pneumonia except bj repeated roentgenograms The presence 
° 11 ravil > 1 fluid level which can be demonstrated by 
* raJ > 3nd tlie expectoration of pus are the two facts which 
help to clinch the diagnosis 

1 rom the standpoint of treatment several facts are of con 

vm. 19 — j 
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siderable importance The variation in the virulence of the 
infection and the variation in the reaction of the patient to 
the infection contribute to a widely varying clinical picture 
It is impossible to lay down any special rules for treatment 
for this will depend to a great extent upon the conditions met 
m a given patient It is generally recognized that the non- 
operative procedures — rest m bed, postural drainage and I 
would also include bronchoscopic aspiration — result in cure in 
a considerable number of patients The use of arsenicals in 
these cases has not proved very satisfactory in our hands and 
we do not employ this type of therapy at this time 

This is not the place to discuss the operative treatment of 
abscess Suffice it to say that if after six to eight weeks of a 
good medical program no improvement results surgical inter- 
vention should be carefully considered In the interlobar col- 
lections operation is indicated Where there exists no pleural 
empyema the principles underlying the surgical drainage of 
a lung abscess should be adopted m order to prevent the infec- 
tion of the pleural space 

A high caloric diet to prevent tissue wastage is also of 
great value m the patients Frequently little attention is paid 
to the fact that Bell 0 has demonstrated beyond dispute that in 
many of the patients with pulmonary suppuration the nega- 
tive nitrogen balance may be as high as 21 Gm a day If 
these patients are to get well their tissues must be protected 
durmg the period that medical or surgical therapy is being 
carried out 

In no other group of surgical cases is an active cooperation 
among internist, roentgenologist and surgeon so essential as 
in these patients with various types of pulmonary suppuration 
Where such cooperation is generously employed the end re- 
sults are m general highly satisfactory Where it is ignored 
the mortality is high and the end results highly unsatisfactory 
The all too common chronic abscess and chronic empyema 
are too frequently the result of a poorly planned and executed 
therapy 
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NUTRITIONAL ANEMIA 

It has been our custom m the past to classify anemias un 
der the heading of primary' and secondary More recently 
the various types are divided according to the size of the red 
cell and to the relative amount of hemoglobin contained there- 
in, for instance, hypochromic microcytic and hyperchromic 
macrocytic. Most of the so-called secondary- anemias, there- 
fore, fall under the heading of microcytic hypochromic. One 
might say the most significant type of hypochromic microcytic 
anemia is the idiopathic or simple achlorhydric. The out 
standing example of the macrocytic type of anemia is, of 
course, the addisonian or pernicious anemia, but, as we point 
out later, there are other conditions which one may include 
readily under this heading 

As a result of Castle’s work the term "deficiency anemia,’ 
referring to the addisonian type chiefly , appeared in the litera 
lure At present we find many diseases that may be grouped 
under the heading of nutritional anemia. Some of these might 
be named “deficiency anemias” as well In using the term 
“nutritional" one assumes that the conditions classified under 
this heading occur as a result of some dietary lack, defect in 
the gastro- intestinal tract or as a result of faulty absorption 
of digested material 

Anemia is probably much more widely distributed than 
records show, and in all probabihts the conditions mentioned 
nbmc play a prominent part in its etiology It has been stated 
that during the first three months oi hie it is not uncommon 
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for the hemoglobin to fall as low as 60 per cent This has been 
set forth m the past as a physiological anenna It seems more 
likely, however, that the cause of this reduction hes in a nutri- 
tional defect From blood counts taken on supposedly normal 
students at different periods of the year we have noticed that 
many of them have a moderate anemia, particularly during the 
latter months of the school year 

The simple anemia of pregnancy has long been termed a 
physiological anemia, and although we know that there is an 
increase in blood volume, it seems reasonable to suggest that 
this anemia may result from defective dietary conditions m 
certain patients Support for this statement is found m the 
fact that a more severe form of hypochromic microcytic ane- 
mia due to nutritional factors and a very severe form occurs 
in the latter months of pregnancy, known as the pernicious 
anemia of pregnancy also the result of certain deficiencies 

It has been pointed out for many years that an anemia 
develops in the chronic arthritic and in the chronic nephritic 
We know, too, that an adequate protein diet has not been 
administered to many of these patients, just as a low protein 
intake has been set forth as the ideal diet during pregnancy 

One might divide these nutritional anemias into specific 
and nonspecific Under the specific nutritional anemias of 
macrocytic hyperchromic type are included the following 
conditions, in which there is a known defect in the intrinsic 
factor or a deficiency m the extrinsic factor, or a deficiency 
in the storage of the combination factor 

1 Addisoman or pernicious anemia 

2 Sprue 

3 Pellagra 

4 Pernicious anemia of pregnancy 

5 Fish tapeworm infestation 

6 Subtotal and total gastrectomy 

7 Gastric polyposis 

8 Tropical macrocytic anemia 

Under the nonspecific nutritional anemias of macrocytic 
hyperchromic type are included the following conditions, m 
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which the intrinsic factor is present and the extrinsic factor 

cannot be utilized 

1 Gastrocolic fistula 

2 Multiple intestinal anastomoses 

3 Multiple abdominal adhesions 

4 Prolonged chrome diarrhea 

5 Idiopathic steatorrhea (celiac disease) 

6 Intestinal stenosis 

Under the heading microcytic hypochromic specific nutrl 
tional anemias might be placed 

1 The severe anemia of pregnancy 

2 The idiopathic hypochromic anemia 

3 The Plummer-Vmson syndrome 

4 Certain cases of pellagra and sprue 

Under the nonspecific nutritional anemias, which are also 
microcytic hypochromic, might be placed 

1 The anemia of the infant 

2 The anemia of the average individual 

3 The anemia of chronic arthritis and chronic nephritis 

4 The simple anemia of pregnancy 

Mechanism — Addisonian anemia is the outstanding ex- 
ample of the macrocytic nutritional anemias As was pointed 
out by William Pepper in 187S, and later emphasized by Cohn 
heim, rhrilch, and Rindfleisch, the bone marrow in pernicious 
anemia is hyperplastic and megaloblastic The mcgaloblasts, 
which normally arc present in numbers of less than 1 per cent 
of the cry thropoietic elements, arc found to be greatly increased 
in this disease There Is also an increase in the erythroblastic 
and normoblastic dements During the relapse stage of this 
condition practically all the fat Is replaced by these erythro- 
poietic elements Although there is this excess in the bone 
marrow, n dearth of red cells occurs in the drculating blood 
This state has been described as a maturation arrest Some 
substance is lacking which ordmariK stimulates the primitive 
red cells to develop into normal cells It has been pointed out 
by Minot, Murphy, Wlpple, Sturgis, Moms, rt a! , that the 
administration of certain substances to these patients, if ab- 
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sorbed in sufficient quantity and utilized in the body, causes 
these primitive red cells to maturate and become normal red 
blood cells, which enter the circulating blood The first evi- 
dence of this phenomenon can be demonstrated by enumerat- 
ing the number of reticulocytes in the circulating blood from 
three to ten days after the administration of effective sub- 
stances 

The reticulocyte response is an expression of the effective- 
ness of any of the several forms of treatment The result 
may be expressed m percentage, that is the number of reticu- 
locytes per 1000 red blood cells, but is better set forth as the 
number m relation to the total erythrocyte count As a rule 
the lower the red blood cell count, the greater the reticulo- 
cyte response when expressed in percentage It has been 
pointed out by Bethell, 1 however, that in some instances the 
reticulocytes will be thrown into the blood stream over a 
longer period, although the peak of the curve is not as high 
as that reached m other cases with similar expectancy in 
reticulocyte response Should we express these two responses 
m terms of percentage alone, one might assume that the sub- 
stance producing the lower percentage of reticulocytes was 
not as active as that which produced a greater response If 
the total number is estimated, one finds that the two responses 
are comparatively similar 

Stomach — In 1877, Fenwick 2 described the association of 
atrophy of the stomach with fatal anemia Henry and Osier* 
m 1886 were the first to describe accurately the gastric path- 
ology Following this the association of gastric change with 
addisonian anemia was generally accepted In 1886 Cahn 
and Mehrmg 4 established the fact that free hydrochloric acid 
was absent m these patients Discussion arose as to whether 
the anatomical changes and the lack of free hydrochloric acid 
preceded the development of the anemia or whether it was 
merely a part of the picture and perhaps entirely secondary 
to other aspects of the disease We know that achlorhydria 
has been observed as long as fourteen years before the de- 
velopment of the anemia Dr Martm Rehfuss has a record 
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of several patients whose free hydrochloric acid was absent 
from eleven to thirteen years before they developed other evi- 
dences of pernicious anemia 

It was pointed out by Hunter that mouth infection was 
present in most of the cases of pernicious anemia, and he con 
eluded that the swallowing of this infected material produced' 
atrophy of the gastric mucous membrane Others assumed 
that alcohol, which is known to produce atrophic change, was 
responsible for the condition of the stomach in these patients 
However, many of the patients with pernicious anemia did 
not use alcohol, and some ol them did not have mouth in- 
fection 

During all (his discussion the point of importance was 
overlooked, and it was not until 1929, when Castle 6 made his 
brilliant discovery, that we were aware of a substance in the 
gnstnc secretion which 13 possibly the most important factor 
in the development ot the addisoman anemia Castle, with a 
tube in his stomach, ingested beef muscle After digestion 
with his normal gastric juice, the material was removed and 
passed into the stomach of a patient with pernicious anemia 
It was found whenever this procedure was followed day by day 
that a reticulocyte response occurred similar to that which 
followed the administration of hver or liver extract Beef 
muscle was then Incubated with free hydrochloric acid and 
given to pernicious anemia patients without any material re- 
sponse Following this, normal gastric juice was incubated 
with beef muscle and given to pernicious anemia patients, ade- 
quate reticulocyte response resulted Castle then postulated the 
theorj that there was In the gastric juice of normal individuals 
an “intrinsic factor" which acted upon certain foods and pro- 
duced a substance which when absorbed brought about the 
normal maturation of the red cells of the bone marrow It 
has been pointed out that this so-called “intrinsic factor” 
bears no relation to the pepsin content, the rennin content, or 
men the hydrochloric acid content of the stomach, and in in- 
dividuals in whom no free hydrochloric acid is present the 
intrinsic factor may be present in normal amounts 
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Griffiths 0 stated that when beef protein is fed to the pa- 
tients with addisoman anemia there is a deficient digestion of 
that food It has been suggested by Hurst 1 that such imper- 
fect protein digestion products in the intestinal tract might 
liberate hemolytic and toxic factors as a result of abnormal 
bacterial activity He stated further that there was an exces- 
sive number of bacteria due to the absence of the normal anti- 
septic action of the gastric juice Davidson 8 however, has not 
supported tins view, and recent studies have led Hurst 0 to 
modify his theory Ratner and Gruehl 10 pointed out that pro- 
teins may enter the blood stream from any part of the bowel, 
even as low down as the rectum The defensive measures 
against the entrance of proteins are the general impermeability 
of the intestines, the digestive enzymes, specific antibodies in 
the circulating blood, and the ability of the kidneys to elimi- 
nate protein material The failure of these mechanisms per- 
mits antigens to enter the blood stream m sufficient amounts 
so that the individual may become profoundly sensitized, and 
on the ingestion of amounts of the antigen in the future, marked 
allergic manifestations result and sometimes even death Pro- 
tein digestion is impaired m permcious anemia When these 
improperly split protein materials pass into the intestinal tract 
and are absorbed, the result should not be overlooked, even 
though it cannot be evaluated at this time It might be well 
at this point to review some of the theories and practices that 
were applied and utilized m the past m the treatment of ad- 
disoman anemia 

In Retrospect — The gastro-intestmal tract has long been 
implicated as a position from which etiological factors might 
arise that were of significance in the development of pernicious 
anemia The large intestine was considered a possible focus 
and appendicostomy was performed, with flushing of the tract, 
supposedly cleaning out toxic materials and thereby preventing 
the development of the disease An operation was performed 
of short-circuiting the colon, uniting the ileum with the sig- 
moid Reports of improvement following this operation were 
presented 
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\s the liver is frequently enlarged, and as we find the 
,ctenc tinge, the increase m b.hrubm in this disease, it was not 
to be unexpected that someone would suggest the removal of 
the gallbladder This was done, and in a certain number of 
instances the streptococcus was found m the gallbladder, and 
seemingly these patients were improved 

Bacteria came in for their share of etiologic consideration 
The streptococcus received a great deal of attention The 
bacillus of Welch was found to be tremendously increased in 
number in this disease Following this observation, antitoxin 
was administered in such quantities that the supply became 
limited, however, without any particular beneficial result 

Experimental work in the monkey showed that if the or- 
ganism and toxin were taken by mouth, an anemia was pro- 
duced in some instances that was not typical, but If a lesion 
nas developed fn the stomach and the material ingested, an 
anemia resulted resembling in some respect that seen m the 
pernicious anemia patient The colon bacillus and other or- 
ganisms were held responsible by certain observers for the 
development of the condition It was pointed out that in 
patients with achlorhydria in which pernicious anemia never 
developed, the content of Intestinal flora and particularly the 
bacillus of Welch was tremendously increased 

Another phase of the etiology and treatment of this dis 
ease was In relation to the blood stream Some observers re- 
|)orted splendid results following the injection of mcrcuro- 
chromc, others metaphen and aniline-gentian violet It was 
pointed out that a type of bean sprout would not grow as well 
in pernicious anemh serum as it did in the serum of the normal 
Individual 


The suggestion was made that the absence of free hydro- 
chloric acid was the chief factor in the production of the dis- 
ease, and there were some who stated that the absence of free 
hydrochloric add was simplv part of the disease picture 
Transfusion, of course, was used m this condition Large 
dmes of blood were given at wceklv or bimonthly mtcrvals 
without penumont improv erne nl Later smaller doses of blood 
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were administered more frequently and a certain number of 
patients were affected favorably and earned over long periods 
of time comparatively well This procedure at the present 
time is not indicated except in a few aberrant cases m which 
no other form of treatment seems to be of benefit 

Splenectomy — In some of the patients with pernicious 
anemia the spleen is enlarged, and so splenectomy came into 
vogue as a method of treatment Another reason for the op- 
eration was that as the spleen is the so-called “graveyard” of 
red blood cells, it was thought to remove the graveyard and the 
red cells would live longer and prosper 

Present Day Facts Concerning Etiology and Treat 
ment — Not long after liver extract was developed by Minot 
and Cohen, et al , n and about the same time that Castle per- 
formed his experiments on the use of normal gastric juice and 
beef muscle, Sturgis 12 showed that chopped hog’s stomach when 
given to individuals with pernicious anemia produced a retic- 
ulocyte response and red cell and hemoglobin increase com- 
parable to that induced by adequate liver therapy It was 
found that when kidney, pancreas, and brain was fed, re- 
sponses occurred which suggested that these other organs con- 
tained an effective substance present m small amounts only 
The material obtained from the hog’s stomach was later re- 
fined and has been put on the market under the name of 
ventnculin Each ampoule of ventncuhn contains 30 Gm, 
which is equivalent to 200-300 Gm of hog’s stomach This 
dose is the equivalent of 12-14 Gm of liver extract 

Morns 13 ml 932 reported the use of a concentrated extract 
of hog’s gastric juice When injected, 5 cc to 8 cc of the 
material was equivalent to 3200 cc and 5700 cc respectively 
of the gastric juice of hogs This material when injected stim- 
ulated a reticulocyte response which persisted from thirty to 
forty-four days Hemoglobin and red cells were increased and 
remained normal for a considerable period of time Morris 
designated this substance, which was found *to be heat labile, 
dialysable, and able to withstand chemical treatment known to 
destroy enzymes, as addism Later Connor 14 concentrated 
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normal human gastnc juice and obtained a result in addisoman 
anemia similar to that reported by Morris It was first 
thought that the injection of this material (addisin), which 
might be simply a concentrated form of the intrinsic factor, 
produced a reaction of the Intrinsic factor and the human 
muscle at the site of injection However, later investigation 
failed to reveal any evidence of necrosis or pathologic change, 
and then it was assumed that such a reaction might take place 
at some remote source Minot noted that fever and chills ac- 
comfiamed the injection of the material and that the reticulo- 
cyte response was similar to that obtained by injections of 
arsenic, which were used as one of the older forms of treat- 
ment of the condition Morris et al , however, have been able 
to eliminate most of these unfavorable reactions by the use 
of an acetone extract of gastric juice 

Wilkinson' demonstrated that human gastric juice when 
neutralized previous to vacuum distillation would not bring 
about a reticulocyte response However, the neutralization 
may have destroyed or inactivated the hematopoietic sub 
stances 

The material in normal human gastnc juice which can be 
made active by vacuum distillation does not pass through 
ultrafiltcrs The mtnnsic factor is present at the onset of 
the vacuum distillation preparations The material in gastnc 
juice after vacuum distillation which is active when Injected 
Is not Identical with the intnnslc factor because this factor 
is destrojed or used up dunng the process of \acuum dlstilla 
tlon, at which time the active material in concentrated gastnc 
juice is formed ,c The ultrafiltrate of gastnc juice free of 
pepsin, Ycnnm and mucin, but containing the mtnnsic factor, 
ts not active alter vacuum distillation This tends to sup- 
port the hypothesis that the stimulating material in human 
ga'tric juice is not formed unless both Intrinsic and extrinsic 
factors ate present m the gastnc juice during vacuum dlstilla- 
lion 

Fouts ct a! 17 found that human gastric juice was inactive 
on intramuscular injection when concentrated at ice-box tern 
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perature by ultrafiltration, but when this material was diluted 
with water and reconcentrated by vacuum distillation at 40° C 
it was found to be potent Fresh gastric juice seemed to be 
inactive Storing this material on ice for several months, 
and then concentrating it, a substance was formed which was 
effective It would seem that before a normal gastric juice 
can become potent some reaction must take place which pro- 
ceeds rapidly at 40° C , but slowly at ice-box temperature, 
and, m addition, when the temperature exceeds 60° C , the re- 
action does not occur One might conclude from these results 
that gastric juice contains both the intrinsic and extrinsic 
factors, which interact to form a hematopoietic agent during 
the process of vacuum distillation 

The extrinsic factor, as suggested by Klump and Koletzky, ls 
may be derived either from the protein of gastric mucin or 
cellular d£bns One of the men working with Weam at the 
Lakeside Hospital reported a reticulocyte response from the 
instillation into the stomach of a pernicious anemia patient of 
a large amount of the gastric juice of a cow Klump has 
demonstrated a hematopoietic response from the gastric juice 
of dogs when injected into rabbits Miller and Rhoads 10 
stated that the gastric secretion of dogs had no hematopoietic 
power 

Barnett 20 reports cases of the achylia gastrica without an- 
emia in whom no intrinsic factor could be found Klump, 
however, states that the intrinsic factor was demonstrated in 
individuals with achylia gastrica without anemia and in three 
patients with hypochromic anemia who responded to iron but 
not to fiver therapy Barnett also described a patient with 
typical addisoman anemia who possessed gastric juice normal 
m volume and acidity and high m content of the intrinsic 
factor 

Castle 21 feels that the effect may lie m an inadequate ab- 
sorption of the antianemic factor, even though elaborated m 
adequate amounts Castle 22 reported two patients with per- 
nicious anemia m which the gastric juice was apparently 
normal, but the intrinsic factor could not be demonstrated 
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The intrinsic factor seems to be secreted by the gastric 
mucosa, is organic in nature, thermostabde, neither acid, pep- 
sin nor rentun, but possibly an enzyme 

Bloomfield and Polland a have followed twenty three pa- 
tients with no free hydrochloric acid from one to seven 
years The patients were carefully chosen and had no evi- 
dence that suggested the diagnosis of pernicious anemia or 
hypochromic anemia, cancer of the stomach or marked gastro- 
intestinal symptomatology In no instance was there evidence 
that the absence of gastnc secretion to histamine stimulation 
led to the development of any unusual symptoms or impair 
ment in health Cancer, hypochromic anemia or pernicious 
anemia did not develop There were two patients, not in 
eluded in this group, who developed evidences that suggest 
that they might be early cases of pernicious anemia One of 
the patients after two years seemed perfectly well 

Bloomfield states that it is improbable, if not impossible, 
that patients with unexplained anaadity were able to secrete 
the intrinsic factor, at least in quantity that can be of value 
Extraction of stomach contents after n meal of beef muscle 
shows that the food is improperly digested Two patients 
with unexplained anacidity, in whom Barnett failed to demon 
■Urate the intrinsic factor in 1931, have been followed to date 
without showing any signs of pernicious mania 

These studies, some of them controversial, emphasize the 
point tlint what seems to be a simple explanation of the part 
the stomach and certain substances in the gastric juice play 
in the etiology and treatment of pernicious anemia, is not 
simple, but quite complex Moreover, there are patients with 
pernicious anemia who do not lack the intrinsic factor, but show 
onl) n reduction in the amount of the intrinsic factor It has 
been noted that the gastnc juice of these pernicious anemia 
Patient*, interacted b\ beef muscle, produced a reticulocyte 
response comparable to that which was brought about b) the 
iwU faction oi normal gastnc juice and beef muscle, with the 
exception that the reticuloc)te count was lower than normal 
i xpcclnncv 
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Achlorhydria m Conditions Other Than Pernicious 
Anemia — The occurrence of achlorhydria is much more com- 
mon than is generally thought Some of these cases may be 
the result of improper gastric analysis, others due to the fact 
that histamine is not used in conjunction with the test or as a 
second test to determine the absence of the free hydrochloric 
acid It has been set forth that from 8 to 15 per cent of 
normal individuals show an absence of free hydrochloric acid 
We know that free hydrochloric acid is absent in certain pa 
tients during the acute stage of hyperthyroidism In most of 
these the acid returns to normal or nearly normal, if the thy 
roid condition receives the proper treatment In many infec- 
tions free hydrochloric acid is low or absent In arthritis of 
the infectious or deforming type we find many instances of 
an absence of free hydrochloric acid The same is noted in 
certain cases of neuritis In pregnancy free hydrochloric acid 
has been reported to be absent m as many as 50 per cent of 
the cases, and, of course, following the prolonged use of alco- 
hol we may find an absent or deficient free hydrochloric acid 
with changes in the gastric mucosa 

These findings emphasize the point that although free hy- 
drochloric acid is absent m the great majority of patients with 
pernicious anemia, it is not the important factor, in fact there 
have been cases of this disease reported m which the free 
hydrochloric acid was present in normal quantity, and, further- 
more, cases are on record showing that after adequate treat- 
ment free hydrochloric acid has returned m small or adequate 
amounts 

Special Features Concerning the Various Sub 
stances Which Are Effective in the Treatment of 
Pernicious Anemia — Herron and McElroy 2 * explain the 
increased potentiation of autolyzed liver on the basis that 
there is hydrolysis of nucleoproteins of the liver by the 
autolytic enzymes which are present m every cell, as well as 
in the stomach, and differ from the proteolytic enzymes— 
pepsin and trypsin — m that the latter only slightly effect 
nucleoprotein These writers claim that the increased potencj 
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of the liver preparation Is as effective as the liver extract for 
parenteral use Klump and Koletzky, however, noted an in 
crease in potency, but not of sufficient degree to make it com 
parable in effect to liver extract for parenteral use 

Three hundred Gm of liver yields 12 to 14 Gm of liver 
extract Two hundred to 300 Gin of hog’s stomach yields 30 
to 40 Gm of stomach extract This is the minimal amount 
necessary to produce a maximal reticulocyte response. 

Reimann* 3 has noted a thirty fold increase in the potency 
of whole liver when digested in normal gastric juice He 
found that 10 Gm of whole liver digested with 10 cc. of gastric 
juice was sufficient to produce a maximal reticulocyte response 
In a patient with pernicious anemia Barnett and Thebaut, 20 
however, were unable to obtain such an increase Tour and a 
half Gm of hver extract incubated with SO cc. of gastnc 
juice has been found to produce a maximal reticulocyte re 
sponsc when fed to patients with pernicious anemia. 37 

Liver stomach Mixtures —Fresh hog’s liver was ground 
and mixed with ground fresh hog’s stomach The extract 
evaporated in vacuum, the resultant preparation exhibited a 
potency of three to four times that of raw liver Treating 
liver extract with fresh ground hog’s stomach yielded a sub- 
stance which was also three or four times as potent This 
material was used in pernicious anemia cases and the value 
of given preparations was determined by the reticulocyte peak, 
increase in red corpuscles, the general improvement of the 
patient, and compared with the effect exerted by 225 to 250 
Cm ot raw liver, or 300 Gm of stomach, or a vial of hver 


extract No 343 One might assume that these results were 
wirnply an additive effect, but this is not the case, as the clin- 
ical results indicate that one third to one-seventh of a unit 
dose of liver treated with one-tenth to one-thirtieth of a unit 
dme of stomach exerts an effect equal to that of a unit dose 
of liver or of stomach 


One must assume that there arc two substances in the 
liver, that is the rxtnmic factor and the active principle In 
extracting there is considerable loss of cxtnnslc factor rather 
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than a loss of active principle The increase m potency of 
liver and liver extract when treated with normal gastric juice 
is similar to that obtained when human gastnc juice is allowed 
to act on beef muscle rather than to an actual increase in the 
active principle, originally present in the liver This would 
indicate that the active principle, although lost, can be made 
up because of the presence of the extrinsic factor m the liver 
substance, which when acted upon by the intrinsic factor pro- 
duces again the active principle 

The use of 4}A Gm of liver extract can be utilized to de- 
termine the amount of the intrinsic factor present m gastric 
juice, for we know that if 4V> Gm of liver extract is incubated 
with 10 cc of gastric juice a small reticulocyte rise wall occur 
One might, therefore, express in terms of units the amount 
of intrinsic factor m each 10 cc of gastric juice until the 
maximum reticulocyte response is reported A similar sug- 
gestion was made by Fouts 

Barnett 20 reported that the use of gastric juice from per- 
nicious anemia free individuals with achlorhydria when in- 
cubated with beef muscle failed to produce m adequate retic- 
ulocyte response His experiments, however, are not con- 
clusive 

Intra-osseous Injection of Liver Extract — Josef son w 
states that with a special apparatus he aspirates 4 cc of bone 
marrow and then injects 4 cc of liver extract into the bone- 
marrow cavity m cases of pernicious anemia He has used 
this in 23 patients The therapy is repeated in one to three 
months We have used the injection of liver extract 3 cc 
in several cases of atypical anemia of the macrocytic type 
which did not respond to other forms of treatment and sealed 
the material m with Horsley’s wax, but no good results were 
obtained Our results cannot be considered to be a fair trial 
of Josefson’s method as the cases we studied probably were 
not pernicious anemia Further studies in a large group of 
cases are necessary before this method can be considered as 
satisfactory or more satisfactory than the other methods m 
use at the present time 
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Nature of the Extrinsic Factor —The extrinsic factor is 
found in food such as beef muscle, eggs, autolyxed yeast, nee 
polishings, wheat germ and liver, and reacts with the In- 
trinsic factor to form a thennostabile antianemic principle, 
which is absorbed and stored in the liver and kidney and 
probably in various other tissues Shortly after Minot and 
Murphy brought out their original communication, Maurer 
and Kcssel pubbshed results obtained m a senes of pernicious 
anemia cases, with a special diet which included liver, wheat 
embryo extract, and brewer’s yeast They suggested that the 
effect might be due to the presence of vitamin B A great 
deal of work has been done with this point m view since that 
time, and it has been suggested that the extrinsic factor is vit- 
amin B complex, or at least related to it Vitamin B is of a 
very complex nature and is made up of a number of sub 
stances — B, , Be or G, and others It is interesting to review 
some of the results obtained by various workers, using 
products containing the vitamin B complex 

1 arnum 31 reported a decrease in volume and acidity of 
gastric secretion in Fav lov pouch dogs who were fed a diet 
autoclaved in an alkaline medium which destroyed the anti 
neuntic factor CovvgiU” demonstrated gastric achlorhydria 
In dogs that received food lacking the vitamin B complex 
Vicbster and Armour 13 stated that gastric secretion was re 
stored bv powdered and autoclaved yeast and lost when these 
materials were withdrawn Ungicy and James 31 tested the 
effect of veast and wheat embryo extract m anemias in an 
tllort to determine the nature of (lie hematopoietic factor in 
veast that was effective, particularly in pernicious anemia 
Thev suggest ns a result of previous work with the yeast and 
wheat germ preparations that these extracts may owe their 
potency to the pre'ence of the extrinsic factor or the presence 
oi a breakdown product of the extrinsic factor, resulting from 
the interaction with an cnrvmc liberated during uutolvsis or 
due to a --ub'tana ro< milling (he liver active principle 
\ Trimi-- viasl fractions'" wire administered orallv, reclallv 
nr by mlrann locular miration m u cases of pernicious anemia 
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To one patient, a female, aged fifty-two, whose red cells were 
1,720,000, hemoglobin 49 per cent, color index 1 2, white blood 
cells 5000, reticulocytes 3 per cent, an alcoholic extract from 
8 ounces of marmite was given each day in divided doses per 
rectum, 54 ounces were administered m all The result as 
far as reticulocytes or red cell increase was negative The 
subsequent daily administration of the alcohohc extract from 
4 ounces of marmite by mouth resulted m a moderate reticulo- 
cyte response, and the return of the red cell count and hem- 
oglobin to normal on the eightieth day 

Thirty cc 34 denved from 300 Gm of baker’s yeast, con- 
taining the total available quantity of vitamin B 2 was given 
to a patient with pernicious anemia over a period of seven 
days At the start the red blood cells were 1,380,000, hem- 
oglobin 36 per cent, color index 1 3, white blood cells 3400, 
reticulocytes, 0 6 per cent No results were obtained Fifty 
cc were then given daily for ten days There was an increase 
of the reticulocytes to 6 4 per cent, but a drop m red cells oc- 
curred An alcoholic extract of 120 Gm of marmite was ad- 
ministered daily at this pomt and the reticulocytes rose to 27 2 
per cent and the red cells on the eighty-ninth day to 5,120,000 
and hemoglobin 97 per cent One might explain the action of 
the marmite in this case as being the result of the interaction 
of a certain amount of intrinsic factor in the gastric secretion 
of this patient with the marmite 

To a female, 84 aged fifty-three, suffering from pernicious 
anemia of two years’ duration, a yeast extract following the 
same formula as is utilized m the manufacture of liver extract 
was administered in daily doses denved from 480 Gm of 
yeast The red blood cells were 1,380,000, hemoglobin 42 
per cent, color index 1 45 The reticulocytes rose to 7 per 
cent on the sixth day and there was a small increase in red 
cells and hemoglobin A yeast extract, prepared according to 
the formula for the preparation of intramuscular liver extract, 
was given in amounts derived from 100 Gm of yeast There 
-was no result This experiment was to determine whether 
or not there was a substance present in yeast extract similar 
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to that in liver extract for peroral and parenteral administra- 
tion, namely liver active principle. 

To a patient, sl aged fifty-six, with pernicious anemia of two 
years’ duration and some neurologic phenomena a 63 per cent 
alcoholic extract derived from 480 Gm of fresh brewer’s 
yeast was administered daily for ten days The red cells 
were 1,260,000, hemoglobin 34 per cent, reticulocytes 2 per 
cent at the onset of treatment. The reticulocytes reached 7 
per cent on the eleventh day, the hemoglobin wa3 increased 
by 10 per cent, and there was shght increase in the red blood 
cell count The patient, however, showed no subjective im- 
provement Following this for ten days he received similar 
doses of the 65 per cent alcoholic extract which had been al 
lowed to autolyze, but there was no secondary reticulocyte 
rise, although on the twenty-sixth day the red cells were 
1,740,000, hemoglobin 49 per cent Liver extract was ad- 
ministered at this point, resulting in a reticulocyte nse to 
10 4 per cent, followed by increase in red cells and hemoglobin 
This experiment was to determine whether or not material 
potent for pernicious anemia may arise or increase during the 
nutolysis of the yeast The results indicate that there is, at 
least in this instance, no increased potency after autolysis 
As pointed out previously, autolysis of liver increases its 
potency 

A male,** aged thirty five, suffering from pernicious anemia, 
atypical in the fact that free hydrochloric add was present m 
small amounts m the gastric juice after histamine stimulation, 
received daily an alcoholic extract of fresh yeast derived from 
480 Gm The reticulocytes rose to 22 2 per cent on the sixth 
day, and ihc red cells and hemoglobin increased in the regular 
manner He was now given on extract prepared from yeast of 
the same batch, but it had been allowed to autolyze for three 
wcehs before extraction The hemoglobin and red cells con- 
tinued to rise, but there was no secondary reticulocyte increase 
although the reticulocytes did rise from 1.2 to 3 4 'and the red 
cells and hemoglobin continued to nse Vanous other sub 
stances were u<od-manrnle and nn alcoholic extract from 
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marmite — and on the sixty-first day the red cells were 
3,920,000, hemoglobin 74 per cent Liver extract and whole 
liver were administered from this point on This result is of 
sufficient magnitude to be considered as evidence that the ma- 
terial used was effective 

I do not think that we can say that substances other than 
the alcoholic extract from fresh yeast did or did not act be- 
cause the progress seemed to be continuous and it does not 
seem possible that the administration of alcoholic extract or 
fresh yeast alone could be responsible for such a long con- 
tinued good result Other cases studied showed that an alco- 
holic extract of yeast, given intramuscularly to a patient with 
pernicious anemia, gave a negative response When the ma- 
terial was given by mouth a moderate reticulocyte response 
was followed by increase in hemoglobin and red cells An- 
other patient received an alcoholic extract from autoclaved 
marmite — 120 Gm daily without effect and 65 per cent alco- 
holic extract of marmite — 120 Gm daily without effect, but 
later responded to daily injections of liver extract Another 
patient received alcoholic extract of yeast intramuscularly 
without result, which was followed by a moderate response 
when the same extract was given by mouth Another patient 
received the complete alcoholic precipitate or 1920 Gm of 
yeast by mouth with a reticulocyte rise, but no increase in the 
hemoglobin and red cells Following this liver extract was 
given and resulted in the reticulocyte response to 14 per cent 
and followed by increase in other blood elements 

In his discussion Ungley points out that the administration 
of a 65 per cent alcohol-soluble fraction of marmite in doses 
derived from 120 Gm daily resulted in a moderate response 
m one patient, a good result in another, but subsequent ex- 
periences were less satisfactory 

The experiments to determine if autoclaving increased the 
potency of the marmite in pernicious anemia were not satis- 
factory Strauss and Castle 85 have pointed out that the ex- 
trinsic factor m autolyzed yeast is not readily destroyed by 
autoclaving In one of Ungley’s cases two vitamin B 2 con- 
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ccntrates denved irom baker’s yeast by lead acetate preapOa 
tion gave only slight reticulocyte response compared with that 
obtained from an alcoholic extract of marm.te The two con 
centrates seemed to have the same Be effect on rats This 
suggests that there is no parallelism between vitamin B = 
potency and hematopoietic effect, and suggests that the factor 
in mamute effective in pernicious anemia is not vitamin B_ 
Wills has demonstrated that the factor in marmite effective in 
tropical macrocytic anemia is not vitamin Be Egg white, al- 
though rich in vitamin B-, is not effective in pernicious anemia 
when incubated with normal gastric juice, administered by 
mouth 

Diehl and Kutmavr 0 reported three patients treated with 
vitamin Bj preparations which had been exposed to the in 
fluencc of normal gastric juice There was a slight reticulocyte 
rise, but no increase in red cells or hemoglobin Furthermore, 
during the administration of the vitamin B; alone, no reticulo- 
cyte rise was noted It is of interest that the 65 per cent 
alcohol soluble traction of fresh brewer’s yeast used by Ungley 
showed very little vitamin B* activitv when tested in rats 


The Autolysis of Yeast — Dried yeast and unautolyzed 
baker’s y cast showed no hematopoietic effect Marmite, which 
is an extract prepared from brewer’s yeast after nutolysis m 
salt solution, was active, as stated above This suggests that 
there may be an activation of the extrinsic factor by an enzyme 
liberated from the yeast during this process Further ex 
perimentation, however, did not support this contention 
Autolysis with Vc,!j normal hydrochloric add, as described by 
Herron and McElroy which is said to have greatly increased 
the potency of li\ or for blood regeneration, was applied to fresh 
brewers yeast, but the result was meondustve 


It may be that the effect of y east preparations in pernicious 
anemia is due to the extrinsic factor, which probably interacts 
with traces of the intrinsic factor in patients’ gastric juice 
U Is suggested that many patients with pernicious anemia 
although showing achlorhydria, secrete the intrinsic factor in 
the gastric juice in small amounts, which can un.te with the 
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extrinsic factor of yeast The extrinsic factor is present m 
autolyzed yeast m approximately twenty times the concentra- 
tion found m beef muscle It is also present in nee polishing 
and wheat germ 38 Whole hen’s egg contains small amounts of 
the extnnsic factor With regard to its presence m the animal 
tissues, it is important to note the potency of liver extract, if 
increased by incubation with the known sources of the in- 
trinsic factor, such as gastnc juice or stomach tissue 39 

Musser 40 pomted out the clinical relationship between pel- 
lagra, sprue and pernicious anemia m the phenomena found in 
the gastro-intestinal tract and tongue The glossitis may be 
present with normal secretion, and, as was pointed out by 
Lewis, 41 the absence of an intrinsic factor occurred without 
tongue manifestations Cohn 42 reported essentially negative 
results in feeding 120 Gm of yeast daily and with vanous 
concentrates of vitamin B 

Strauss and Castle 48 and Davidson 44 found autolyzed yeast 
alone to be inert in the treatment of pernicious anemia The 
autolyzed yeast was vegex, and Castle thought that marmite 
might contain the extrinsic factor or an extrinsic factor which 
vegex did not Using autolyzed yeast and vegex incubated 
with normal gastnc juice and vegex after autoclaving for five 
hours to destroy vitamin Bi or an 80 per cent alcoholic ex- 
tract of vegex, it was found that in doses equivalent to 12 Gm 
of marmite each of these mixtures produced typical reticulo- 
cyte response and remissions in pernicious anemia They con- 
cluded that the extnnsic factor was a substance related to 
vitamin B 2 , if not vitamin B 2 itself It was pointed out that 
the protein extract of washed beef muscle used by Castle as 
the source of the extnnsic factor was rich m vitamin B 2 40 

Commercial liver extracts and stomach preparations con- 
tained vitamin B 2 40 Since liver extract No 343 is rich m 
vitamin B 2 , as pointed out m a communication from Cowgill 
to Klump, the increase in potency of this extract when in- 
cubated with hog’s stomach is said to be explained 

Wills 47 believes that the use of 80 per cent alcohol would 
inactivate or destroy vitamin B Dried brewer’s yeast and 



nutritional anemia 


57 


watcr> yeast extract and egg white containing doses of vitamin 
B- seven times that of mannite all failed to produce results 
m’ patients with tropical macrocytic anemia, who then re- 
sponded to marmtte. She concluded that the autolysis broke 
down some of the protein into simpler products and that the 
mannite probably owed its properties to one of these. Lassen 
and Lassen*' conclude from their experiments that yeast ap- 
pears to be rather completely without an antianennc e fleet or 
contains minimal amounts of anti anemic factor On the addi- 
tion of normal gastric juice they were not able, wath any de- 
gree of certainty, to ascertain increase in the content of active 
antianennc principle This whole subject remains in its pres- 
ent uncertain state. 

Tho Storage of the Liver Active Principle — Richter, 
Ivy, and Kim' 8 concluded that the active principle was not 
an integral part of liver tissue, but a storage product which 
could be released when needed Goldhamcr, Isaacs, and 
Sturgis" concluded from their experiments that the active 
principle is present m the liver at least two months before 
birth It may, however, be present before this The active 
principle may be absent from the liver of an inadequately 
treated case of pernicious anemia This active principle is 
present in the liver of an adequately treated case. The cir- 
rhotic liver of a patient may not contain the active principle, 
particularly if this patient has developed an anemia during 
hie The liver may be suffiaenllv damaged so that the active 
principle, although present, cannot be presented to the tissues 
for utilization A pernicious anemia like blood picture may 
occur if the liver cannot store the active principle or cannot 
present it to the tissues for utdizaUon They conclude that 
the active principle is a storage product and not an intrinsic 
part of the liver Wintrobe and Shumaker*' state that the 
macrocytic anemia is usually only moderate in degree A 
clear -cut response to liver therapy is not the rule, but docs oc 
cur occasionally They suggest that the product produced by 
he interaction of the extrmdc and intrinsic factors mny be 
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inadequately stored, or that the liver disturbance may inter- 
fere with the utilization of the stored product 

Active Principle Storage in the Liver, Experimental 
— Miller and Rhoads found that they were unable to produce 
a condition in dogs that resembled the clinical pernicious an- 
emia They were able to produce black tongue, but not an 
achlorhydria Swine were fed on the diet, as noted in Table 
A in Miller and Rhoads’ article In order to ascertain the effect 
of a deficiency of vitamins other than the vitamin B complex, 
swine similar to those m a major experiment were kept under 
similar conditions and fed a diet which was vitamin deficient, 
but otherwise adequate The swine on the experimental diet 
(Table A in Miller and Rhoads’ article) developed a symp- 
tom complex similar to the canine black tongue, but not 
identical Stomatitis, achlorhydria, diarrhea and anemia, loss 
of appetite and weakness occurred In some instances a 
macrocytic anemia was produced, m others a microcytic 
Controlled animals on a basal diet failed to develop either the 
symptoms or the blood changes seen in the other groups The 
bone marrow changes, too, -were entirely dissimilar Since the 
diet which produced the syndrome in animals was shown to 
contain vitamin Bi and Bj, and the syndrome could not be 
produced by feeding diets lacking those vitamins, it would ap- 
pear that a deficiency of any known factor of vitamin B was 
not etiological 

A digest prepared by incubating 12 Gm of vegex with 
150 cc of gastric juice obtained from individual swine with 
achlorhydria and macrocytic anemia was fed daily to a pa- 
tient with pernicious anemia at a definite hematological level 
for ten days There was no reticulocyte response Following 
tins vegex and normal gastric juice of the swine was fed, and 
on the eighth day the reticulocytes rose to 28 2 per cent An 
extract of the hver of achlorhydria swine was made and ad- 
ministered parenterally to a patient with pernicious anemia 
There was no mcrease m the reticulocytes or blood elements 
Following this the extract from the hver of a normal swine 
with normal gastric juice was given to the same patient, and 
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on the ninth chy the reticulocytes rose to 21 2 per cent Tins 
was followed hy an increase in red cells and hemoglobin 
* It appears, therefore, that the livers of swine which de 
\ eloped the achlorhydria, anemia, and mouth lesions did not 
contain the antianendc substance of hver which was present in 
the livers of normal swine 

Microcytic Anemia — The hogs that developed the micro- 
cytic anemia with hypochromia, which was never of the 
marked degree observed in experimental anemia resulting from 
the lack of the fundamental molecules, such as iron and cop 
per, closely resembled the mild microcytosis observed early in 
the course of sprue and more rarely met in the course of that 
disease when a multiple deficiency is present 

Oral Mucous Membrane — Atrophic glossitis similar to 
that produced in dogs and seen in sprue, pellagra and pernici- 
ous anemia occurred in rare instances However, localized 
ulccnted lesions of the Ups, buccal and even laryngeal mucous 
membranes were striking in their frequency and extent Miller 
and Rhoads” assume that these lesions are similar to the 
aphthous stomatitis watb ulceration, which is so marked a fea- 
ture of tropical sprue. There was a definite loss of thickness 
with atrophy of the gastric mucous membrane in these hogs 
Miller and Rhoads state the lack of complete understand- 
ing of the mode of production of the symptom complex should 
not obscure the fact that the feeding of black tongue produc 
Ing diet gives nse to symptoms in animals whvth not only 
simulate pellagra m man, but also, when studied under par- 
ticular similar conditions, simulate sprue and pernicious an 
cmin, from which one might infer that the three conditions m 
man and the experimental conditions have a nutritional defect 
tint is similar and that the production of these conditions 
might be due to a lack of this substance The experimental 
production of black tongue m dogs on a diet composed prin- 
cipally of corn meal hut also containing casein, sugar, cotton 
seed oil, Cixl liver oil, and n salt mixture may he prevented 
or cured in Its earlv stages f, % th L administration of \easl 
nr meat Thin Is a p unlit It tw lietweiai vitamin U complex 
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and the factor preventing black tongue C3 Rhoads and Miller 57 
produced chronic black tongue m dogs with anemia 

Pellagra — Pellagra is described as a chrome nonconta- 
gious disease, presenting typical cutaneous lesions, symptoms 
referable to the gastro-mtestmal tract and nervous and psych- 
ical disturbances Ludy 55 states that the cutaneous manifesta- 
tions occur m the covered as well as the uncovered portion of 
the body, and that the malady also attacks the colored race 
Goldberger and Wheeler 1 ’’ 0 state that it is possible to prevent 
the development of pellagra and cause the early symptoms to 
disappear by giving a diet rich m vitamin B 2 Mellanby 07 
considers that vitamin B 2 deficiency is responsible for the 
skin lesions and vitamin A the cord lesions Savry 58 discounts 
the vitamin theory, attributes the cause to a toxin referred to 
as dioxyphenylalamne 

Pellagra is very common m Egypt The peasants are 
notorious maize consumers, while the inhabitants of the large 
cities and towns are great bean and cheap liquor consumers 
McLester 00 feels that the avitaminosis theory is difficult of 
acceptance because it is impossible to relate the production of 
the disease m each instance to a dietary cause, and, second, 
because of certain epidemiologic characteristics Pellagra de- 
velops at times in people who are apparently well nourished 
and whose diet contains no gross fault He has seen cases in 
which a well-balanced diet rich in vitamin B complex, with an 
abundance of yeast, exerted no effect upon the fatal course of 
the disease In most deficiency diseases, notably m scurvy 
and polyneuritis of fowls, the correction of the dietary fault 
brings about prompt beneficial results The results with 
treatment of pellagra were considered to be less satisfactory 
From the epidemiological standpoint it must be pointed out 
that the disease appeared suddenly m the Alabama Insane 
Hospital m the first few years of the present century Pel- 
lagra occurred m epidemics from 1905 to 1929 in the insane 
hospitals of Alabama, Georgia and South Carolina Pellagra 
seems to spread from a definite focus both in individual cases 
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and epidemic form, whether the focus be a single house, a 
country or a state 

The results of Goldberger’s experiments on the eleven 
volunteer convicts given a grossly deficient diet are open to 
question McLester feels that we can’t rule out the possi 
bgity that the disease, although it may be due to a multiple 
food deficiency, may also be infectious in nature. This would 
explain its sudden appearance and rapid spread It would 
also explain the fact that it is less fatal than when it first ap- 
peared Spies” states that the majority of cases of pellagra 
observed in the northern part of the United States are asso- 
ciated with chronic alcoholism The indulgence of alcohol at 
times prevents an adequate food intake, thus favoring the pro- 
duction of pellagra Postalcoholic dermatitis and the skin 
lesions of pellagra appear identical Six cases of true pel 
hgra were studied and placed on a diet low in minerals and 
vitamins C, D and Be All had a history of low food intake 
and four the history of alcoholism The diet used in the ex 
pertment was restricted as to mineral content and vitamins D, 
C and Be and Goldbcrgcr’s pellagra producing diet Five of 
the six patients improved strikingly on tills so-calied “pel 
lagra producing diet " A high percentage of the cases with 
pellagra have achlorhydria, which usually disappears several 
months after recovery from the disease 

The blood picture has been variously reported as no an- 
emia in certain numbers, microcytic anemia, and in a few cases 
macrocytic anemia, but Turner* 1 concluded that 56 per cent 
showed no appreciable anemia, 16 per cent slight, 12 per cent 
moderate, 12 per cent severe, and only 4 per cent extremely 
severe anemia The anemia when present was of the hypo- 
chromic microcy tic type Spies"" slates that about 60 per cent 
of the patients with severe pellagra have a definite anemia 
One third of these arc hypochromic microcytic, and 40 per 
cent have an anemia of the microcvtic hyperchromic type 
Tin differi nec in the findings of Spies and 1 urncr may lie due 
to the fart that the cue, seen by Spies wire the severe type 
while those sun by 1 urm r vu rc of the more mild variety 
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Treatment — In addition to the dietary regime, good re- 
sults have been reported with thyroid extract, 2 grains daily, 
and sodium thiosulphate intravenously Ruffan and Smith 03 
report little or no improvement when hver extract No 343 was 
given intramuscularly m doses of 5 cc daily Spies 02 reports 
good results in severe cases by the intravenous injection of 
3 to S doses of liver extract of 20 cc each He emphasizes the 
point that in order for treatment to be effective the dose must 
be much larger than that used for cases of pernicious anemia 
Aqueous 03 liver extract — Valentine’s E-29 — was administered 
by mouth, with marked clinical improvement Two cc of E-29 
is roughly equivalent in vitamin B potency to 200 mg of 
dried brewer’s yeast Brewer’s yeast, 15 Gm daily, has 
benefited many patients ivith disease Wheat germ in amounts 
ranging from 250 to 350 Gm daily was found to be efficacious 
by Spies 02 The wheat germ is more readily tolerated by pa- 
tients than is yeast Spies 02 states that peripheral neuritis and 
central nervous system involvement occur in two thirds of the 
patients Liver extract parenterally administered has not 
been proved to have a direct effect upon the disturbances of 
the nervous system It does, however, heal the gastro-mtes- 
tinal tract, and m so doing aids in the absorption of the neces- 
sary food substances capable of curing mental and neurologic 
phenomena Ventncuhn produced characteristic remissions, 
and Spies observed that ventncuhn prevented the signs of vit- 
amin Bo deficiency in rats Spies uses ventncuhn in doses of 
200 Gm daily, powdered yeast 75 to 100 Gm daily, and 
powdered liver extract 75 to 100 Gm daily Spies and Payne 01 
incubated the gastric juice of two patients with active pellagra 
with 200 Gm of beef muscle and fed this to two patients with 
pernicious anemia, and in each instance a characteristic hem- 
atopoietic response occurred This suggests the fact that al- 
though achlorhydria exists, the intrinsic factor is present 
There are many points of similarity between pellagra and 
pernicious anemia 

Sprue — Sprue is a disease in which glossitis is present in 
varying degrees from a coaled ulcerated tongue to the dark 



NUTRITIONAL anemia 


63 


red raw beef tongue in the late stages There are recurring 
attacks of diarrhea The stools are large, light colored, frothy, 
and contain an excess of fat Loss of weight and weakness 
ore progressive An anemia develops which may vary from 
the mild hypochromic microcytic type to the severe macro- 
cytic hyperchromic, resembling permaous anemia Sprue is 
not found In all the tropical countries It is common in Puerto 
Rico, but less common In Cuba and in Central and South 
American countries Some of the tropical sections of China 
have no sprue, while in others it is common, although the 
natives exist on a diet that is essentially similar 

Harris'" states that the epidemiological studies suggest 
that it is an Infectious disease A similar statement, as we 
know, has been made for pellagra by McLester Ashford* 
believes that the Momlia psilosis is the organism responsible 
for the production of the disease It is found in the scrapings 
from the tongue in most of the cases of sprue Some observers 
believe that Ashford is correct, while others feel that the 
Monilia psilosis is not pathogenic. Wood 01 found the organ 
Ism constantly in the mouths of patients with pernicious an- 
emia. That there Is some pancreatic deficiency in the majority 
of patients with the disease seems to be supported by the ob- 
servations of some clinicians To support further the con 
tcntion that we are dealing with an infection are the facts that 
the condition develops in more than one member of a family, 
and that persons In mg in bouses iu which patients have died 
with the condition develop it, and that the natives seem to 
dca clop some sort of an immunity to it 

As with pellagra, the excessive use of alcohol seems to pre- 
dispose to sprue The white man in the tropics often drinks 
excessive!) and is more prone to develop sprue than the 
natives That man) of the individuals who develop this dis- 
ease hv e on a vitamin poor diet is weU established Howcv er, 
there are man) sections of tropical countries m which the 
natives live on a poor!) balanced diet, deficient in vitamins 
ami «pnn Is practical unknown 

In a typical case of sprue there us a chronic mflammator) 



64 H W JONES, L M TOCANTINS, T K RATHMELL 


change in the entire alimentary tract The tongue is similar 
to that seen m pernicious anemia The liver is reduced in size 
There are changes m the gastric mucous membrane, usually 
an absence or greatly reduced free hydrochloric acid content, 
and Castle has shown that the intrinsic factor is lacking in 
large numbers of these patients The bone marrow shows 
changes similar to that seen m the typical pernicious anemia 
patient, that is a megaloblastic hyperplastic bone marrow 
Like pernicious anemia, some of the patients with sprue de- 
velop evidence of cord change 

Treatment — In the treatment of the condition a diet high 
in protein, rich m vitamins B and C has been recommended as 
the cure for the majority of the cases Strawberries — from a 
pint to a quart a day — bananas — from six to twenty-four— 
have been used successfully m the treatment of this condition 
Two to 4 quarts of milk and an all-meat diet also have 
their champions Blood transfusion and vaccine therapy, as 
suggested by Ashford, have been recommended As a result 
of the work of Minot, Castle, Sturgis, and others, whole liver, 
hver extract, both aqueous and powdered, ventricukn and liver 
extract parenterally have been effective in the treatment of 
this disease, bringing about adequate reticulocyte response and 
red cell, hemoglobin increases and alleviation of symptoms 
Similar results have been obtained by Castle with the use of 
vegex incubated with normal gastric juice Marmite and alco 
hohc extract of brewer’s yeast have been used successfully m 
some patients with sprue 

Dibothnocephalus Latus Anemia — In Finland today 
750,000 are infested with the fish tapeworm, but only 5000 
or 10,000 are known to have a definite anemia 08 Achlorhydria 
is present in 84 per cent of the cases, and following adequate 
treatment there is a return of the hydrochloric acid m one 
third Some of the patients die from the anemia, despite the 
removal of the worm Some are cured of the anemia and the 
parasite, but at a later date harbor it agam without developing 
an anemia Glossitis occurs, but it is not as common nor as 
marked as that which is seen m pernicious anemia One finds 
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all grades of anemia, some very slight, some very severe In 
the marked cases there is usually an increase In cell diameter 
The bone marrow is hyperplastic, with an increase in megalo- 
blasts and erythroblasts, although the change is not as marked 
as that seen m true pernicious anemia. Evidences of definite 
cord change have been noted in a few cases, but the majority 
of the reports are inconclusive Numbness and tingling are 
commonly associated with the severe forms of the anemia 
The stomach mucous membrane usually does not show as 
marked change as is seen m true pernicious anemia cases If 
the patients are treated with liver or liver extract, a response 
occurs similar to that seen in the pernicious anemia patient who 
is parasite free. Birkeland 54 states that many of the patients 
show a dramatic response of reticulocytes and red cells when 
the parasite has been removed from the intestinal tract by 
adequate treatment 

That there is a causal relationship between the presence of 
the intestinal parasite and the development of the disease is 
rather uncertain The fact that the patient improves when 
gi\ en material effective in true pernicious anemia, even though 
the parasite is still in the intestinal tract, is against such a 
relationship However, the point flint the patient shows a 
good reticulocyte and red cell response in some cases after re- 
moval of the parasite suggests that the two conditions may be 
related It may be that the presence of the parasite in some 
manner conditions the gastro-lnteslinal tract so that the factors 
necessary for the stimulation of hematopoietic responses are not 
utilized In fn\or ol this conception is the fact that one third 
of the patients with achlorhydria experience a normal gastric 
lunetton after adequate treatment This is comparable to the 
change in the gastric secretion which is seen in pregnancy 
Anemia or Pregnancy —Strauss and Castle" state that 
die hypochromic anemia of pregnancy is analogous to the 
idiopathic hypochromic anemia hi the nonpregnant. The 
etmlogic mechanisms arc similar, direct dietary deficiency and 
indirect dietnrj deficlencj conditioned by a gastric defect 
Iron thcrapj is efficacious in the treatment of both condition; 

rou 1Q—5 
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The macrocytic hyperchromic or pernicious anemia of preg- 
nancy presents many features in common with the typical 
pernicious anemia In the pernicious anemia of pregnancy 
free hydrochloric acid is usually absent, and m some cases the 
intrinsic factor is either absent or else greatly reduced m 
amount Very often in these cases there is a return after de 
livery of both hydrochloric acid and the intrinsic factor The 
administration of hver extract, ventncuhn by mouth and liver 
extract intramuscularly brings about a reticulocyte rise which 
is followed by an increase m red cells and hemoglobin Data 
on the use of autolyzed yeast products or brewer’s yeast or 
wheat embryo extract is not at hand, although, as pointed out 
before, marmite fed to pregnant patients with tropical macro- 
cytic anemia brings about desired results It may be that 
similar results might be obtained in the type of anemia under 
discussion 

Tropical Macrocytic Anemia — Tropical macrocytic 
anemia occurs frequently in association with pregnancy, or it 
may complicate or be complicated by malaria, hookworm or 
sprue No free hydrochloric acid is present A hyperchromic 
anemia of considerable degree develops Six hundred Gm of 
fresh hver daily bring about an adequate response of reticulo- 
cytes and red cells Marmite — 1 drachm four times a day — 
produces a result similar to that obtained by hver 

Idiopathic Steatorrhea — Celiac disease m adults most 
often shows a hypochromic microcytic anemia with pallor and 
edema In some patients, however, no anemia is present 
Vaughan 71 reports 20 cases of hypochromic microcytic 
anemia The anemia may be hypochromic at first, but later 
hyperchromic Diarrhea is a common symptom The stools 
contain a great deal of fat, 45 to 50 per cent of which is 
neutral fat, and 25 to 30 per cent fatty acids Free hydro- 
chloric acid is present in most cases, but is absent in a few 
Sore tongue is a frequent symptom The bilirubin is normal 
or reduced Liver extract by mouth produces an adequate 
reticulocyte response, but administration of marmite also 
brings about similar results 
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Macrocytic Anemia in Association with Mechanical 
Dofects in the G astro mteatinal Tract —Gastrojejtmocoltc 
Fistula — Gastrojejunocolic fistula usually originates from can- 
cer of the stomach ot colon or follows the operation of gastro- 
enterostomy ’* Diarrhea is often the first and most constant 
manifestation The stools are yellow and aad m reaction due 
to hydrochloric add and fatty acids The anemia is usually 
of the macrocytic type Hyperacidity is very often present 
The patients do well as far as the anemia is concerned on 
liver or stomach extract Castle, Townsend and Heath 13 found 
the gastnc juice of a case of macrocytic anemia with multiple 
anastomoses of the small intestine contained large amounts of 
hydrochloric acid, pepsin and rennm, but was defident in the 
intrinsic factor The anemia responded well to liver extract. 
The blood bilirubin is normal or low, as is the blood calcium 
Multiple Intestinal Anastomosis and Macrocytic Anemia — 
Ultle and Zerfas 11 report a case of a boy who had been op- 
erated upon for acute gangrenous appendicitis Acute small 
bowel obstruction developed This was relieved by operation 
A thwd and fourth operation were performed in the two fol 
lowing years The hoy showed nutritional disturbances, ab- 
dominal pain, and diarrhea Eight years after the first opera 
lion the anemia became prominent and progressed rapidly An 
operation was performed, which relieved the symptoms and 
gave normal bowel movements without diarrhea. The patient 
did not take the suggested medication and was readmitted with 
a blood count of 2,020,000 and hemoglobin 50 per cent Free 
hydrochloric acid was present in the stomach m normal 
amount. The anemia was of the macrocytic hypercbromic 
!}7>e Lher extract was administered and there was a reticulo- 
cyte response of 27 per cent on the tenth dn\ As long as the 
lhcr extract was gnen In adequate amount the symptoms and 
the blood count were controlled 

Anemia after Gastrectomy and Gastro-enterotomy 

The incidence of anemia m gastrectomy depends particularly 
f ' n * c of ,llc operation and also upon the rate of empty 
ing The more qulcilj the stomach empties, the more likely 
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is an anemia to develop Atrophic tongue has been noted m 
past years after gastro-enterostomy and also after gastrectomy 
Achlorhydria is present Some of the patients show the ex- 
treme nail changes, that is spading and spooning, and some 
only brittleness Iron and acid administered to this type of 
patient brings about a good result Bloomfield believes that 
the vast majority of cases in which gastrectomy is performed 
do not develop an anemia of the addisoman type The opera- 
tive mortality in total gastrectomy is high Fmney and Rien- 
hoff 70 report a mortality of 53 8 per cent Only two of the 
patients lived longer than two and a half years Most of them 
succumbed to an early occurrence of the carcinoma The 
average interval between the operation and the development of 
pernicious anemia was six and one-tenth years, the shortest 
one and one-half, and the longest fourteen Ungley 77 reports 
a case in which pernicious anemia developed five months after 
complete gastrectomy The color index was high and there 
was an increase in the average diameter of the cells Treat- 
ment with cooked liver was followed by a great clinical im- 
provement and increase m weight 

Alcoholic Neuritis — Pellagra frequently is seen to occur 
in association with rectal stricture, gastro-enterostomy, intes- 
tinal stenosis, gastric carcinoma, pyloric obstruction, and other 
lesions of the gastro-mtestinal tract It has been pointed out 
by Strauss that both the alcoholic polyneuritis and that seen 
in association with the pernicious vomiting of pregnancy are 
the result of the conditioning of the gastro-mtestinal tract and 
not due to a neurotoxic factor Strauss showed that chronic 
alcoholics who were permitted to take from a pint to a quart 
of whisky daily could be relieved of the polyneuritis by the 
administration of adequate amounts of vitamin B Spies and 
Blankenhom (personal communication) found that the neuri- 
tis of the chronic alcoholic and the pellagrin could be relieved 
when the individual was fed adequate amounts of vitamin B or 
ingested a sufficient well-balanced diet 

Benben — Beriberi is a disease due in most instances to 
excessive consumption of polished white rice It occurs chiefly 
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in the tropical and subtropical countries It is characterized 
by multiple peripheral neuntis, cardiac weakness, respiratory 
Irregularities, edema, fever and gastrointestinal disorders 
The etiology of the disease has been said to be due to bacterial 
invasion, to the presence of malarial plasmodium, to exposure, 
to cold and dampness, to the use oi alcohol and to malnutn 
tion Years ago it was shown that when polished nee was led 
to fowls a polyneuritis developed A senes oi experiments on 
laborers in the Malay Peninsula showed that the disease could 
be prevented by feeding parboiled nee, and would occur if the 
same Individuals were fed polished rice Tho essential sub- 
stance which is removed has been found to be the antineuritic 
vitamin D 

Most writers conclude that the vitamin deficiency is not 
the only (actor ttt the production of the disease. Benbcn has 
been noted to occur in association with celiac disease, ulceru 
tlvc colitis, and m certain cases oi intestinal anastomosis and 
stenosis The essential pathological change is parenchymatous 
degeneration m the nerve filaments oi the peripheral nerves 
Muscular atrophy takes place Gastritis and enteritis with 
hemorrhage have been reported The treatment requires the 
elimination of polished ncc and the addition of a well balanced 
diet, the avoidance of exposure, dissipation and infectious dis- 
ease Strangely \Vngle> , ‘ has been able to bring about com 
ptetc cure In incipient cases b> 5 drops of iodine daily An 
explanation of this is not evident 

NUTRITIONAL ANEMIAS OP MICROCYTIC TYPES 

Idiopathic Hypochromic Anemia (Simple Achlor 
hydric Anemia) —Attention was first drawn to this condition 
in 1913 bv Faber 10 The disease is very much more common 
in women in one series 40 of the 50 cases were females, in 
another onlj 4 of 5S cates were males It occurs most often 
between the ages of thirty five and fi(t> The duration of the 
aurnili is wttrn five or ten \ ram, ami gistro-hitcstinal s u „„ 
toms wav Ik- present lor even a longer time 1 issures and 
painful cracks at ibe angles of the mouth and airophlc glos 
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sitis are found frequently The patient may not complain of 
the soreness of the tongue, but from its appearance one would 
imagine that it should be sore In the absence of redness, the 
glazed tongue is a valuable diagnostic feature Very often 
the nails, which are unusually bottle, split longitudinally 
They are flat or spoon shaped, or spadelike in some patients 
The spleen is enlarged when the anemia is marked Under 
treatment this tends to reduce in size Disturbances of men- 
struation are common features It is not unusual to find the 
hemoglobin 40 per cent and red cells 4,000,000, giving a low 
color index Most of the patients show a microcytosis, al- 
though Wills 80 reports a few cases in which there was a macro- 
cytosis The white cell count varies between 3000 and 7500 
Serum bilirubin is always low The gastric juice is absent 
There is an increased amount of mucus and the stomach 
empties rapidly Pepsin is present, but reduced in amount 

The disease is not materially affected by the administra- 
tion of liver or stomach extract Iron m the proper medium 
and properly absorbed, however, brings about satisfactory 
hematopoietic response From many of the patients one can 
obtain the history that they have not eaten meat or green 
vegetables for years Milk, nee and potatoes are all poor m 
iron Red meat contains 17-20 mg of iron per 100 Gm of 
dry substance Wheat flour contains only 1 6 mg Mettier 
and Mmot sl showed that iron is absorbed best m an acid 
medium 

Wintrobe and Beebe 82 in their summary of the findings in 
idiopathic hypochromic anemia state that the disease is an 
anenna of unknown etiology, occurring especially, but not ex- 
clusively, in women m the third to fifth decades of life B 
is characterized by an insidious onset, long duration, symp- 
toms common to anemia m general, and, in addition, glossitis, 
stomatitis, dysphagia, paresthesia, often splenomegaly and nail 
changes Achlorhydria is present m the majority of cases 
There is ready response to iron, but a tendency to relapse is 
a common feature They suggest that the fundamental dis- 
turbances may be defective gastric secretion with faulty 
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utilization or synthesis ot the material from the diet which is 
necessary for hemoglobin formation The requirements of 
menstruation and rapid pregnancy may explain the preponder 
ance of the condition In the female 

Plummer Vinson’s Syndrome —Vinson” first described 
this condition It is similar to the idiopathic hypochromic 
anemia Dysphagia Is the added symptom Most of the 
patients, but not all, show an absence of free hydrochloric 
acid The laryngologists are inclined to the belief that 
dysphagia is the primary factor As a result of this dysphagia 
the individual does not take anything but liquid food, which 
usually resolves itself into milk and tea, etc. The anemia 
responds well to Iron given in an acid medium However, the 
addition of vitamin B complex products, and, of course, treat- 
ment of the lesion causing the dysphagia add much to the 
permanency of the cure. It has been stated that there is a 
better gastric secretion in these patients when their blood 
count is improicd However, Davy states that the patients 
that he examined with this point m mind showed no improve- 
ment 

Suzman” believes that the so-called “Plummer-Vinson’s 
syndrome” should not be classed as a separate clinical entity, 
but simply one that may arise in idiopathic hypochromic 
anemia He cites cases in which the anemia preceded the 
diflicuhy in su allowing by as long as two years Cameron” 
noted that In 15 patients dysphagia preceded the pallor, and 
that in 5 the pallor preceded the dysphagia by a considerable 
Interval This is not m agreement wath the thought that the 
diflicull) in swallowing Interferes with the proper food and 
iron intake necessary to sustain a normal hemoglobin level 
"uizman further points out that esophageal lesions and conse 
quent dysphagia arc probably the result of an extension to the 
pltan ngeal esophageal region of the lesions of the mouth and 
tongue, these lesions arc present for a considerable time bc- 
fom the riltiiculty in swallowing is noticed He states further 
lint the occurrence of web. and of raised mucous membrane 
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obstructing the esophagus may be a factor m the production 
of this symptom 

Patek and Minot 87 state that the administration of bile pig- 
ment alone to patients with chronic hypochromic anemia causes 
an increase of hemoglobin of about 7 per cent m ten days, with- 
out reticulocyte response After a reticulocyte response oc- 
curred to a suboptimal dose of iron, bile pigment was fed with 
the same dose of iron, and a second reticulocyte response oc- 
curred which was often greater than the first Bile pigment, 
therefore, in form unknown may facilitate either iron absorp- 
tion or utilization This suggests that m certain patients with 
hypochromic anemia there may be a deficiency of a useful 
material that is contained in bile pigment in addition to iron 
deficiency 

Idiopathic Hypochromic Anemia and Macrocytic 
Hyperchromic Anemia — Wintrobe and Beebe 88 observed a 
patient for twelve years who suffered from a chronic anemia 
associated with glossitis, achlorhydria, splenomegaly and nail 
changes The symptoms appeared during her first pregnancy 
She was observed in the sixth month of her seventh pregnancy 
The anemia was microcytic hypochromic, but failed to respond 
to adequate ventricufin and iron therapy It was found that 
the anemia which was marked had become macrocytic and on 
an intensive liver therapy the reticulocytes rose to 1 7 per cent, 
followed by rapid degeneration of red cells The mean cor- 
puscular volume is at the present time within normal limits, 
but a moderate anemia still exists which does not respond to 
iron and fiver therapy 

Comment — Intrinsic Factor — One may conclude from 
the study of the present-day literature that there seems to be 
three factors related to the development of the condition per- 
nicious anemia Regarding the intrinsic factor, which may 
be termed factor I, in spite of the work of Barnett, who found 
the intrinsic factor present seemingly m adequate amounts in 
some patients with pernicious anemia, and who was unable 
to bring about a reticulocyte response in a patient with per- 
nicious anemia to whom the normal gastric juice, beef muscle 
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mixture, was given, and in spite of the fact that Bloomfield has 
studied patients with achlorhydria and absent or greatly 
diminished amounts of the Intrinsic factor, who failed to de- 
velop evidence of pernicious anemia. There is a large number 
of data supporting Castle’s original conclusion regarding the in 
trinsic factor Which theorem we feel should be accepted, 
at least at the present 

As to the other conditions, which in some respect are similar 
to pernicious anemia, that is pellagra, sprue, pernicious anemia 
of pregnancy, tropical macrocytic anemia, Dibothnocephalus 
latus anemia, the intrinsic factor has been found to be present 
m some, namely pellagra, tropical macrocytic anemia, and 
variably absent, reduced or present in seemingly adequate 
amounts in the other conditions 

Such findings might detract from the importance of the 
intrinsic factor, but In most of these conditions we find that 
there is some conditioning factor in the gastro-intestinal tract 
which prevents the proper utilization of the nntiancmic factor 
Further evidence of this is to be found in the anemia occurring 
in such conditions as multiple intestinal anastomosis, intestinal 
stenosis, gastrocolic fistula and gastrectomy, m which, with 
the exception of gastrectomy and gastric polyposis, there usu 
ally arc sufficient intrinsic factors, but because of tbe condition 
of other portions of the intestinal tract, the material formed 
is unable to be utilized in sufficient quantity to keep the blood 
at a reasonable hematologic level 

Cxtnnsic Factor — The nature of the extrinsic factor has 
received a great deal of consideration from the experimental 
standpoint, chiefly as to whether or not it is vitamin Bi or 
B. The two autolyzed yeast preparations, vegex (American) 
anil marmitc (British), have been used extensively In the con 
ditlons under consideration Vegex alone has not produced 
adequate reticulocyte response when administered to patients 
with pernicious anemia 3131711110, however, ns TJngley pointed 
out, did bring about a satisfactory response in 1 patient and a 
fairly good response in another In subsequent trials in other 
patients he was unable to duplicate the results Warmitc nd 
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ministered to patients with tropical macrocytic anemia pro- 
duces adequate reticulocyte response and other evidences of 
recovery Vegex, when incubated with gastric juice and ad- 
ministered to pernicious or sprue patients, brings about a satis- 
factory response Spies has pointed out that material given to 
patients with pellagra must be administered m much larger 
amounts than is necessary for the pernicious anemia patient 
It may be that the dose of vegex, which as a rule has been much 
less than the dose of marmite, explains the lack of effect when 
used alone in some of these patients 

With regard to the question of whether tins extrinsic factor 
is vitamin Bi of Bo, Miller and Rhoads feel that there is a 
parallelism between vitamin B complex and the factor pre- 
venting black tongue in dogs They conclude, however, m 
their ivork with swine, that the diet which produced the per- 
nicious anemia-hke syndrome was shown to contain vitamin 
Bi and Ba, and m the animals m winch there was a lack of 
these vitamins m the diet no pernicious anenua-like syndrome 
was produced Furthermore, egg white, and egg white incu- 
bated with gastric juice, has been fed to patients with pernicious 
anemia without response The vitamin B content of marmite 
has been reduced to a minimum or destroyed entirely and yet 
when incubated Avith normal gastric juice it was able to bring 
about adequate responses in pernicious anenna patients On 
the other hand, we have evidence that the administration of 
large amounts of wheat embryo extract, brewer’s yeast, and 
liver extracts containing vitamin B complex have brought 
about adequate responses in patients with pellagra, sprue, 
tropical macrocytic anemia, and the pernicious anemia of 
pregnancy 

These points emphasize the fact that we knoiv as little 
about the nature of the vitamin B complex as we do of he 
nature of the extrinsic factor The answer may he in the point 
that, when vitamm B complex is ingested, it stimulates an 
outpouring of a sufficient amount of intrinsic factor which is 
not present under normal conditions m that patient or which 
has not been stimulated by histamine injection, and that this 
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Intrinsic factor interacts with the vitamin B complex to pro 
(luce the antianemic factor, just as occurs outside the body 
when the vitamin B complex is incubated with normal gastric 
juice 

Antianemic Factor or Liver Active Principle —As a 
result of the interaction between the intrinsic and extrinsic 
factors the li\er acti\e principle is formed, which is absorbed 
and stored in the liver As has been pointed out, certain livers 
arc unable to store this material and an anemia develops 
Miller and Rhoads demonstrated experimentally the fact that 
the liver of Inadequately treated hog when injected into the 
pernicious anemia patient did not bnng about suitable re- 
sponse The nature of this substance has not as yet been 
determined 

With regard to the action ol addisln and the injection of 
liver extract into the bone marrow cavity, further experiments 
tlon may throw light upon the results obtained, but in all prob 
ability the answer mil be found in the concepts nlrcadv set 
forth 

Tins study emphasizes the importance of nutritional deli 
cicncv lactors in the production of anemia The deficiencies 
in the stomach itself, the lack of suitable quantity of extrinsic 
factor in the diet or a lack of iron nnd copper in the diet, the 
fact that even with adequate intake and normal gastnc condi 
dons, the other portions of the gnstro-intcstmal tract may be 
so conditioned that the materials cannot be utilized, and finally 
lint with all portions of the gastrointestinal tract acting nor- 
mally nnd with a normal Intake of extrinsic factor and of 
minerals, the liver may not be able to store the materials that 
are adequately absorbed 
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THE NEUROLOGICAL MANIFESTATIONS OF PERNICIOUS 
ANEMIA AND THEER TREATMENT 


About 80 per cent of the case of pernicious anemia present 
a symptomatology, the etiology of which can be ascribed to 
changes in the nervous system However, in only about 15 
to 20 per cent are the manifestations dependent upon sub 
acute combined degeneration of the spinal cord Boyd de- 
scribes the pathologic changes that take place in the cord in 
pernicious anemia as follows The cord is swollen first in the 
posterior columns, then the lateral columns, and finally the 
"interior columns are involved The lesions coalesce and form 
a ring of degenerated tissue around the gray matter This is 
a characteristic lesion The process usually begins in the 
loner dorsal region and spreads up and down The distribu 
tion is often spotty Microscopically there is a breaking up 
and degeneration of the medullary sheaths, followed by dis 
apjvcarancc of the axis-cylinder There is a complete absence 
of neuroglial proliferation Degenerative changes take place 
in the peripheral nerves A few cases have been described in 
which lesions have been found in the brain An increase of 
glia fibers such as one sees in multiple sclerosis docs not occur 
The posterior roots arc not involved The following symp- 
toms ma> be ascribed to lesions of the nervous system, numb 
ness and tingling, absent or diminished vibratory' sense, weak- 
ness, ataxia, astcrcognosis, positive Romberg, loss of muscle 
•ense, spasticity , increased reflexes, diminished reflexes, posi 
the extensor response (Bnhmski), disturbed cutaneous senst 
bihtv (paresthesias), sphincter disturbances, psychic disturb 
nnce, trophic ulcer, disturbances of memory and vision 

In the past pcmiclote, anemia has been divided into those 
cases which develop no evidence of neurologic change, those 
which had evidenct of peripheral nerve involvement, those wath 
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cord changes and peripheral nerve involvement, developing late 
in the disease, those with cord and peripheral nerve involve- 
ment that developed early m the disease, and those with 
cord and peripheral nerve involvement that were present before 
the anemia was evident The older pathologists stated that 
every case of pernicious anemia that was necropsied showed 
cord change, even though no demonstrable symptoms or signs 
were present during life One questions the statement that 
there are cases of pernicious anemia with symptoms and signs 
of cord change which are present before the anemia develops 
Before the advent of the use of hver and allied substances 
m the treatment of pernicious anemia, the presence of the evi- 
dence of cord change was viewed with grave concern, and even 
after Minot and Murphy brought out the value of liver many 
observers 1 2 3 4 noted slight, if any, improvement m the 
signs and symptoms These poor results probably were due to 
the fact that the hver was not administered or absorbed in 
sufficient quantities to affect the patient favorably 

Ungley and Suzman 5 reported 17 patients improved, 8 
unimproved, and 5 deaths Richardson 0 found improvement 
when the symptoms were tabetic m type, but no improvement 
when spasticity was a marked symptom Baker, Bordley, and 
Longcope 7 report improvement m 31 per cent of the signs and 
symptoms of nervous system involvement m cases treated for 
less than six months, 55 per cent in cases treated for more 
than six months, and 59 per cent m patients with advanced 
subacute combined degeneration who were under treatment 
for more than ten months The noticeable improvements were 
in those signs and symptoms referable to disturbances of cuta- 
neous and muscular sensibility and to flaccid paresis 

Suzman 8 in a study of 113 patients with nervous system 
mvolvement found that improvement occurred m 55 of the 100 
cases in which liver treatment was used, 19 patients failed to 
improve and 26 died Sixty-one patients, however, who had no 
treatment with hver died. The most important cause of death 
was septic complications — urinary infection, bed sores, etc 
He reports that paresthesias disappeared mil per cent, almost 
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negligible in 18 per cent and improved m 67 per cent Other 
dysesthesias, as rough skin, cramps, girdle sensations, tended 
to Improve or disappeared under treatment Joint sensibility 
became normal in 57 per cent of the cases in which it was pres- 
ent Coordination of the lower extremities became normal in 
20 per cent, 64 per cent showed slight degrees of impairment, 
in 16 per cent, although the function was grossly defective, 
there was still some improvement. Vibratory sense showed no 
change in 93 per cent, and in only 4 cases did this form of sen 
satfon return Astereognosis disappeared completely in 3 
Vision returned to normal in 5 Memory improved remarkably 
in 3 Psychoses disappeared in 2 of the 3 cases in which they 
had been present As to the deep reflexes, the only significant 
change was the occasional return of hyperactive reflexes to 
degrees of activity within normal limits This was accom- 
panied by a gradual disappearance of ankle clonus and a dim- 
inution of spasticity The plantar reflexes in some cases 
showed a return to normal or nearly normal response Signlfi 
cant alterations in the nature of the plantar reflexes occurred 
in 10 of the 36 improved patients In 8 of these the reflexes 
returned to normal in one or both limbs Sphincter disturb- 
ances cleared up completely in nil cases in which they occurred 
Difficulty in walking — of the 55 cases 25 returned to normal, 
1 7 showed slight unsteadiness, 4 used a cane, 8 needed crutches, 
anti 1 was bedridden 

Goidhamcr, Bethell, Isaacs, and Sturgis’ report that 364 or 
S9 2 per cent of 405 patients with pernicious anemia shov ed 
nervous system involvement Of this group 43 2 per cent las'- 
symptoms of cord change nt the onset of the disease, 4'j 
cent developed the changes at some period during the 
the illness Cerebral symptoms occurred in 64 per r 

126 adequately treated patients m the male grv.-p '• " 

demonstrable cord lesions, 61 had posterior c/?™r ' 

tion, 1 had lateral tract degeneration, ami c ‘ 
degeneration Of the 11 patients with no vn 1„.< ' ^ 
testations, cord involvement develop 1 
in 5 Of the patients with posterin' .. , 

m. ~ -rr lr 
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showed improvement in symptoms and 4 improvement m signs 
In 3 symptoms became more severe and m 6 the physical signs 
progressed Of the 53 patients with combined degeneration 
symptoms were improved in 23, unchanged in 23, and accentu 
ated in 25 The signs were not improved m any, and pro 
gressed in 5 

The Principles of Treatment. — Irrespective of the form 
of therapy used, it must be given in adequate amounts, produce 
adequate reticulocyte and red cell response, be taken at inter- 
vals sufficient to keep the blood count at normal or above 
normal as long as the individual lives Ground fresh uncooked 
liver administered in orange juice, or ginger ale, or tomato 
juice m amounts of 480 Gm daily is suggested If this is util 
i zed and absorbed, it is more than sufficient to keep the blood 
at a suitable level However, many of the patients rebel at 
eatwg that much fresh liver or even cooked liver daily and 
accordingly fail to receive adequate amounts of the necessary 
substance, which results in a fall m the blood count and a 
return of the symptoms referable to the nervous system change 
Aqueous liver extract E-29 (Valentine), 3 to 6 ounces 
daily, has brought about favorable results in certain patients 
Ventncuhn, 30 to 90 Gm daily, has also been used success 
fully, although Sturgis is of the opinion that it may not be as 
effective as whole liver or parenteral liver in the treatment 
of this condition Strauss et al 10 believe that parenteral liver 
extract administered m adequate dosage at suitable intervals 
prevents the occurrence of neurologic phenomena and brings 
about marked improvement m those patients with neurologic 
phenomena who present themselves for treatment On the 
basis that the changes in the cord and peripheral nerves may be 
similar to those seen in conditions which we have discussed 
previously, such as sprue, pellagra, and beriberi, products con- 
taining large amounts of the vitamin B complexes have been 
suggested Such substances as vegex, marmite, wheat germ 
extract have been used, but there is no evidence at hand to 
support the contention that they are of specific value In fact, 
Ungley 11 states that the neurological complications of perm 
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cious anemia do not respond to wheat germ, even in large doses 
The mechanism responsible ioi the development of this condi 
tion resembles that which gives rise to pernicious anemia, and 
each is the result of nutritional deficiency conditioned by a 
gasltic defect The two conditions do not necessarily anse 
from a lack of the same substance It is suggested that in the 
brain and m the fiver there is a substance beneficial to the 
neurological phenomena which is distinct from that influencing 
blood regeneration Investigation of the dietary history of 
cases of pernicious anemia with cord involvement falls to 
bring to light any difference in the intrinsic and extrinsic factor, 
but of importance fs the fact, according to Ungfey, that there 
Is a high Incidence of subacute combined degeneration in 
pernicious anemia associated with the extensive gastric lesions, 
such as polyposis This suggests that the neurological condi 
tion may be due to a gastric secretory deficiency quantitatively 
greater or different from that occurring in cases of pernicious 
anemia without nervous involvement Certainly they are not 
indicated in patients in whom no neurologic phenomena have 
developed If the signs and symptoms are present, however, 
it may be wiser to use some of these materials In adequate 
dosage until it has been shown that the deficiency of some suh 
stance in the vitamin B complex has no relation to the dcvcl 
opulent of these phenomena 

fever therapy has been used successfully m cases of mu] 
tiplc sclerosis It has been trier! in patient3 with pernicious 
anemia and subacute combined degeneration of the cord The 
results of this with other therapy arc given in the two following 
rases 


-K M, <ml Iorl> yvrn, xtmillnl In Jrllmou llir-n.Ut Dcrere 
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suffiacntly diversified The bowels arc constipated Pregnancy has never 
occurred No operations or serious injuries Dental canes and root abscesses 
have been present in the last few years 

Present Illness — In 1928 tingling and hyperesthesia of the feet began 
There was progressive weakness of the legs Gradually the patient lost the 
sense of her feet, but could walk fairly steady if she fixed her c>es on her feet 
Gradually her gait was unsteady and irregular no matter what she did She 
stated she had a stamping gait — came down on her heels She complained of 
difficulty in starting unnation and at other times difficult} m controlling the 
bladder w'hcn full On her entry into the hospital she was bedridden 

Physical Examination — Her skin was yellowish, with pallor of the mucous 
membranes Mouth infection was evident Heart and lungs were clear 
throughout The liver and spleen were not palpable 

Cord changes Romberg markedly positive Gait atactic spastic Face 
and eyes negative 

Upper extremities Gnp good Deep reflexes markedly increased Atana 
present Numbness and burning of the fingers Inability to pick up small 
objects, such as a needle Astercognosis Abdominal reflexes diminished and 
unequal 

Lower extremities Spasticity present Heat and pain sense preserved 
Muscle sense lost Vibratory sense lost Knee jerks greatly increased Bilateral 
Babmski and bilateral Chaddock present 

Eyes Fundus pale Otherwise no change of importance 
Laboratory Studies — December 2nd Hemoglobin 32 per cent, red blood 
cells 1,060,000, white blood cells 3500, color index 1 12, polymorphonuclcars 
36 per cent, lymphocytes 61 per cent, mctamvclocytes 1 per cent, eosinophils 
2 per cent, reticulocytes 0.2 of 1 per cent, platelets 160,000, volume index 1 19, 
clotting time four minutes, bleeding time three and one-half minutes, icterus 
index 15, van den Bergh indirect positive 1 19 mg, Wasscrmann and Kahn 
tests negative 

Spinal fluid No increased pressure Less than 1 cell per cubic mdbm 
etcr Sugar 48 

Gastnc analysis Showed no free hxdrochloric acid present with a lest 
meal and after histamine injection 

Unnc Specific gravity varied from 1 007 to 1 020 , faint trace albumin, 
50 to 74 pus cells, no casts seen 

Blood pressure Varied between 80/60 and 120/80 
Temperature 98° to 100° F 
Pulse 100 to 120 
Respirations 23 to 24 

Diagnosis — Subacute combined degenerative spinal cord lesion, associated 
with pernicious anemia 

Treatment — Liver extract was administered by mouth and fresh ground 
uncooked liver m orange juice in the amount of 1 pound a day, m addition to 
a well-balanced diet 
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Polymorphonuclear* 66 per cent lymphocytes 28 per cent eosinophils 2 
Pct cent monocyte* 6 pet cent, platelet* 228PQO volume Index UOl Icterus 
Index 8 quantitative van den Bcrgh 0063 Cells art normal in site and shape 
Comment —The patient had Improved in general physical condition put 
on wefcblf and, although she was unable to walk without assistance on either 
aide the numbness and tingling was Im and she was encouraged Body raas- 
and salt baths were started at this time The improvement although 
slow was continuous In June 1932 It was decided to give her fever therapy 
and dfathmny 

A.t the time o! her second adrabsion the hemoglobin was 83 per cent, red 
blood cells 4£10J3CG white blood ttBs 7600 Three diathermy treatments 
were given with rood response as 5ar as temperature rise was concerned These 
treatments were discontinued because ol some defect In the apparatus 

November 23th she was admitted again at whkh time her hemoglobin 
was 80 per cent, red blood cells 4j090iXO t white blood cells 61 CO She received 
6 diathermy treatments and noticed marked Improvement when she left the 
hospital 

Since that time she has t*m taking the ground liver In addition to fiver 
ettnet or iftmiatb extract by mouth Segert ot Harris $ yeast vHamln In 
•tWlllfm to a wclM xUtsced <bct lave been taken regulaily Jn 19J3 for dx 
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days Lederlc’s ]iver extract (3 cc ) was injected dailv, and following this twice 
a week for a month, and then once a week 

A successful attempt has been made to keep the blood count at a high 
normal, and during the course of the last two years, with one or two exceptions, 
the blood count has ranged about SS per cent hemoglobin and 4,500,000 red 
blood cells She is able to walk, can get out of a chair without assistance, 
feels her feet, has no numbness or tingling, is able to sew, do fine needle work 
and knit, and is steadily improving 

She is able to walk without a cane, but carries one to give her confidence. 
The deep reflexes of the upper and loiver extremities are not as active as 
formerly, but still hyperactive The Babinski and Chaddock are still positive 
Liver extract is given parenterally 3 cc weekly 

Case IX — A E , aged thirty-eight The patient walked into the labora 
tory with some difficulty on October 6th, giving the following history 

Chief Complaint — Generalized weakness and numbness of the extremities, 
inability to walk properly 

Family History — Essentially negative 

Personal History — The patient has never been ill except with some child- 
hood diseases His diet was well balanced and seemed sufficient At the age 
of twenty-three, over a period of two years, he had severe attacks of epista-ns 
once monthly Since that time to the present there have been no recurrences 
Present Illness — A year ago the patient noticed a numbness in the plantar 
surface of the toes As he stood a great deal at work he thought it was due 
to that and disregarded it About the same time he had several attacks of 
vertigo associated with vomiting Toward the end of August, 1934, he began 
to experience the feeling of generalized weakness At this tune an anemia was 
discovered and he was given hver extract by mouth There seemed to he less 
weakness and he was not as pale as formerly The first week in September a 
numbness of the hands occurred and he began to notice peculiarity in his gait, 
which he described as “walking like a drunken man ” In October his bowels 
began to move frequently, although he had no urinary symptoms On October 
6th his hemoglobin was 81 per cent, red blood cells 3,650,000, color index 1J, 
white blood cells 7500, volume index 1.28, macrocytosis was present The 
patient was able to walk out of the laboratory and returned to the hospital 
October 8th At this time he had to be earned m on a stretcher as he could 
not stand up Changes occurred so rapidly that in two days there was a 
marked change from ability to walk without aid, although unsteadily, to a 
complete loss of walking function 

Physical Examination — The physical examination of the head and neck 
was negative The eyes showed no abnormality The heart was of normal 
size The lungs w’ere clear wath the exception of the nght base, at which point 
there was an impairment of percussion extending almost to the angle of the 
scapula, diminished breath sounds and a few fine rales 

The neurological examination made by Dr M A Burns is as follows 
“The patient is unable to walk or stand The pupils are equal, regular; 
and react sluggishly to light There is no evidence of nystagmus or ocular 
palsy 
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“Upper atrcmliln Marled »Uuda to (top* to Unset test Deep 
arc lost TLe upper abdomtoa! reflera are proent, lower abdominal abjent 
Cremasteric reflexes are absent 

“Lower extremities There b marked ataxia in the hed to-hnee test, more 
marked on the right ride. Patellar reflexes are lost. Muscle tense lost Babin 
eU and Chaddock sums arc negative There b no antic clonus There is evi 
(knee of posterior column defect The lateral tracts of the cord are not in 
solved at this time 

The ejegrouods examination by Dr Charles Heed is as follows 
The examination of the cyegrounds show* no gross lesions, no neuritis or 
atrophy although the disks are rather pale and the general color of the fundus 
b pale* 

The gastric «na)y«b showed no free hydrochloric add after histamine 
stimulation 

The spinal fluid examination showed no Increased pressure normal amount 
of globulin and sugar the cells are 2 per cubic millimeter 

Fluoroscopic examination of the chest showed a distinct limitation of the 
movement of the diaphragm on the right side 

As soon as the patient arrived In the hospital that b October 8th he was 
placed upon a pound of fresh liver daOj given in orange Juice and from 80 
to UQ Gm of vegex difl> In addition to a well balanced diet. In spite of thb 
active treatment the symptoms and signs of nervous system damage Increased 
rapid!) so that there was extreme ataxia of the upper extremities, loss of grip 
the patient was unable to sit up in bed and the following da> wax unable to 
turn in bed The loner abdominal reflexes which had been present, disap- 
peared. A positive Babinski on the right side woj noted 

On the 9th of October 3 cc of Lcderles liver extract wax given <Uil> 
Because of the progression of the signs and symptoms and the dbsatbfactlon 


of the patient and hb friends, on the 2 1st of October U was dedded to give him 
a series of so-called fever therapy" treatments These were administered b> 
Dr William Schmidt and were given dail> for ten treatments A temperature 
ebe to F wax attained at each treatment afteT the first. The other forms 
of treatment were continued October 24th he did not complain of ox much 
weakness, was able to mote about more free!) October 27th the patient feh 
much stronger but did not attempt to do anything with hb arms or legs 
November 1 t the patient had improved considerably in strength In both arms 
■ml kgs He was able to recognlre some objects placed in hb hands The 
uumbnen In the arms and kgs was grratl) dlminuhed lie could turn in bed 
Novtmlxr 4th the patient was able to sit up In bed hb grip improved there 
*a» not as much atarh and he requested discharge from the hospital The 
treatment with Jivrr extract and vrgrx was continued 


On Ihvemlwr lUfc the patient appeared for era mi nation, and stated that 
two and one half weeks aftrr dhcharre hr was able to walk On (hi date he 
wa sotnr* hat ataUc—lmth upper ami lower extremities AstCKopimb b less 
marked the riatkm U improved hb knee Jerks are stifl absent grip b enuri 
lr4 .^ 6b “" "<*<■ '*** »lntrst normal he b .Ur toss-rite hi name Two 

wrsVt later hr rctorrmt t« work and drove his aulrmebde 

Ch, ttpratnl examinations „„ tiy improvement wa, noted ApsU 23th be 
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walks perfectly, his grip is excellent, there is no ataxia of either extremity, there 
is no astereognosis, his strength has returned, the knee jerks are absent, the 
Babmski, which was present at one time during his stay in the hospital, has 
disappeared, his station is normal He states that there is still slight numbness 
in the left hand 

His blood count while in the hospital showed steady improvement, so that 
on discharge November 2d it was 100 per cent hemoglobin, 5,410,000 red blood 
cells, 9500 white blood cells, differential within normal limits The rchculo 
cytes increased on October 16th to 5 per cent April 25th his hemoglobin was 
107 4 per cent (H H), red blood cells 6,100,000, white blood cells 7500, differ 
cntial normal. No evidence of macrocytosis was present 

Discussion — In an authoritative article Strauss et al 10 
have presented the results of treatment m a large senes of 
cases Not one of the patients m whom there were no signs or 
symptoms of nervous system involvement developed them 
Every patient with signs and symptoms of nervous system in- 
volvement was improved and has remained improved under 
their treatment They conclude that the administration by 
intramuscular injection of solution liver extract — Lilly — in 
amounts of 10 cc twice a week as the maximum, 10 cc once 
a week as the average, and 10 cc once in three weeks as the 
minimum is most efficacious They state that a dose of 10 cc 
per week is the equivalent of 5000 Gm of liver per week or 
714 Gm per day This emphasizes the importance of large 
doses in the treatment of these complications In our clinic 
since liver extract for parenteral use was developed we have 
not used any other form of treatment for pernicious anemia 
None of our patients have developed evidences of nervous sys- 
tem involvement as long as they have received adequate 
treatment 

The patient (A E ) mentioned m tins report received 3 cc 
of Lederle’s liver extract intramuscularly daily, as well as the 
other materials mentioned in the report As his symptoms and 
signs progressed, even under what seemed to be adequate treat- 
ment, it was imperative that something more be done, and 
accordmgly fever therapy was used The improvement was 
dramatic To ascribe this entirely to the fever therapy is an 
exaggeration It may be that the improvement from the use of 
liver extract and liver by mouth had been delayed for some 
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reason and that the good results obtained were due not so much 
to the fever therapy as to the hver therapy The suggestion 
made bj Drs Castle and Strauss that this patient may have 
had multiple sclerosis we feel is untenable The patient has 
pernicious anemia We failed to estimate the colloidal gold 
curve in the spinal fluid because we had no thought of the 
presence of multiple sclerosis However, it seems to us that 
other signs and symptoms of that disease are lacking in this 
patient. At present he Is eating small amounts of liver daily 
and receiving an injection of liver extract once in three weeks 
In patient X M , who did not receive adequate liver extract 
therapy because it was not available, we feel certain that the 
fever therapy given her resulted in definite improvement In the 
signs and symptoms of nervous system disease 

Our conclusion, therefore, is that the preferable form of 
treatment is that set forth by Strauss There seem to be, 
however, a few patients in whom some of these other methods 
of treatment will prove beneficial 
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THE TREATMENT OF THE SO-CALLED “SECONDARY 
ANEMIAS” 

TnE term “secondary anemia” has been applied with such 
variable meaning to so many different types of anemia, that it 
has ceased to have much scientific significance. The usual con 
notation of “secondary” implies an anemia of low color index 
or microcytic type secondary to some obvious “cause ” It is 
sometimes apphed to any nonaddisoman anemia even though 
many nonaddisoman anemias are just as truly “primary” as 
pernicious anemia itself (e g , chlorosis) 

Furthermore, the fundamental basis of separation between 
"primary” and “secondary” is no longer valid Pernicious 
anemia may be “secondary” to some “liberating” cause such 
as gastric polyposis, gastric carcinoma or surgical gastrec- 
tomy 1 The majority ol cases of pernicious anemia are “pri 
mary ' only in the fact that the cause of the intrinsic deficiency 
is unknown Finally, there is the added confusion of dcsig 
noting many anemias due to certain primary blood system 
disorders (e g , leucoses) as “secondary” m type. 

Our classification of the anemias from the standpoint of 
mechanism of causation is as follows (1) Posthemorrhagic 
(blood loss), (2) hemolytic (destruction of blood), (3) 
nplastlc or dysplastic (disturbed formation of blood) 

The posthemorrhagic anemias include those due to acute 
or chronic blood loss, the causes of which may be legion 
The hemohtic anemias include hemolytic ictero-anemia 
sickle cell incmla sonic of the anemias of infections and in' 
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festations, of various chemical intoxications, of serum hemol 
ysms and malignancy 

The aplastic and dysplastic anemias include the various 
“deficiency” anemias (pernicious anemia, sprue, anemia of 
pregnancy, “chlorosis,” “hypochromic anemia,” “nutritional 
anemia,” avitaminoses, celiac disease, gastrointestinal polyp- 
osis, etc ) , certain anemias of infancy (premature infants, 
Cooley’s anemia, von Jaksch’s anemia) , the anemias of bone 
marrow malignancy (metastasis, leucoses) , the so-called 
“aplastic” anemias (both primary and secondary) , Band’s dis 
ease, Gaucher’s disease, osteosclerotic anemia, etc 

In any given case of anemia, the mechanism may over- 
lap (e g , pernicious anemia is not only a dysplastic anemia, 
but is also a hemolytic anemia, and may at times be partly 
posthemorrhagic) 

The first and most important step in the successful treat- 
ment of anemia is to determine its cause or causes and its 
mechanism as accurately as possible In most chronic anemias 
there are multiple etiological factors 

The great advances of recent years do not justify the easy 
“shotgun” therapeutic methods that are now too much m vogue 
The type of deficiency (iron, antianemic liver principle, vi- 
tamin) should be determined Present-day methods include 
and demand a “specific therapeutic test” of the provisional 
diagnosis “The failure to obtain a satisfactory blood response 
from adequate pernicious anemia therapy m any patient with 
a well-marked anemia is now generally accepted as good evi- 
dence against the diagnosis of pernicious anemia in such a 
patient ” 1 Exceptions to this generalization include compli- 
cating infection, arteriosclerosis, insufficient dosage, material 
lacking m potency, or failure to use parenteral route m certain 
cases The same rule with exceptions holds true for adequate 
iron therapy m iron-deficiency anemias 

Double-barreled therapy (c g , vitamin, iron, liver, copper 
combinations) has a place, but only in the face of demonstrated 
multiple deficiency, or of absolute failure to work out the actual 
state of affairs 
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Iron Therapy — The indications for iron administration 
include posthemorrhagic anemias, idiopathic hypochromic 
anemia, chlorosis, nutritional anemias, hypochromic anemias of 
pregnancy, anemia secondary to infection, infestation and in 
toxicatlons, and hypochromic anemias in general 

The term “chlorosis” is confusing because it is applied to 
a variety of low color index anemias (with or without achlor 
h>dna) The reader is referred to Stengel’s Edition of Noth 
nagel’s Encvclopedn of Medicine (Saunders) 1 905, for a de- 
scription of classical chlorosis, and to Fitz Hugh’s chapter on 
“Chlorosis" in the Cyclopedia of Mediane (Davis Co ) 1933 
for detailed description and comparison of the modem concept 
of chlorosis The treatment of chlorosis may serve as a text 
for iron therapy of anemia in general 

Unlike liver therapy, iron is of little or no value when given 
hypodermically It is impossible to give sufficient amounts 
of any present-day preparations of iron, parcnterally, without 
producing pain or other untoward reactions 5 The normal 
human body contains about 3 5 Gm of iron, 5 most of which is 
combined with hemoglobin The average iron content of the 
blood ranges from 44 S4 mg per 100 cc. in normal young men 
to 42 48 mg per 100 cc. in normal young women. 1 The body 
requires normally from 6 to 12 mg of iron daily to replace the 
iron which is lost through daily hemoglobin destruction (bile 
pigment syntheses) for new hemoglobin formation In hypo- 
chromic anemia, the body needs 32 mg of metallic iron dadv 
to produce maximum amounts of hemoglobin 5 More iron is 
pessary In many cases Approximately all iron administered 
Parcnterally Is absorbed Onlv a small portion of iron taken 
> mouth is utilized Excessive doses orally are necessary to 
produce a successful therapeutic response : T ° 

1000 mg of metallic iron (in the fonn’Turon nnd^™ ^ 
citrate 0 Gm ) „ considered ad™ when 
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parenteral iron preparations shows, on this basis, that none 
contam -adequate dosage Parke, Davis & Co make ampules 
each containing from 0 015 Gm (% gram) to 0 097 Gm 
(1)4 grains) iron citrate in solution, yielding from 2 to 16 mg 
of metallic iron respectively Fraisse’s ferruginous ampules 
contain iron cacodylate 0 01 Gm (% gram) yielding 0 0015 
mg or %8 gram of metallic iron Zambeletti’s ampules vary 
m strength from 0 0245 to 0 07 Gm of iron citrate in 1 cc of 
solution, yielding from 2 to 12 mg of metallic iron respectively 
Even if 2 ampules of the above preparation of iron citrate, 
0 097 Gm or 1)4 grams, were given daily it would not only be 
insufficient for many cases, but it would also be economically 
impossible for most patients in addition to the toxicity previ- 
ously mentioned 

An average increase of 1 per cent hemoglobin per day is 
considered the index of successful treatment c The percentage 
increase is inversely proportional to the hemoglobin level at 
the time of treatment The lower the hemoglobin (below 50 
per cent) the more rapid the regeneration A successful end- 
result of iron therapy, however, is sometimes compatible with 
less than 1 per cent average increase hemoglobin per day 
During the first seven to fourteen days, the earliest response 
to iron may be seen in the reticulocyte rise, which is similar 
to, though not as predictable as the “reticulocyte crisis” in 
fiver therapy of pernicious anemia 

The ideal of iron therapy is to obtain maximum absorp- 
tion of iron in such form as to be most easily utilized m hemo- 
globin production It has been recently shown that absorption 
depends m part at least on the liberation of ferrous ions within 
the gastro-mtestinal tract 0 Indeed the present trend of evi- 
dence suggests that only that part of the iron which is reduced 
to an lonizable ferrous salt is useful in hemoglobin production 
The rest is apparently inert or unabsorbed The result of these 
studies has been to direct clinicians more toward the use of 
ferrous salts (ferrous sulphate, ferrous chloride, ferrous car- 
bonate) in the treatment of iron deficiency Apparently one 
may obtain a maximum effect from much smaller doses than 
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Ferrum reduction (metallic) is often well tolerated by both 
adults and children Efficient adult dosage ranges from 1 S to 
3 Gm per day It is best given m large capsules For infants 
Merritt and Davidson advocate 0 OS Gm per kilo body weight 

In the minimum recommended daily doses, the minimum 
retail cost of the several iron preparations is approximately as 
follows Iron and ammonium citrate capsules each 0 5 Gm 
(7 Yi grains) No VI — 9 cents per day, iron and ammonium 
citrate 25 per cent aqueous solution 180 cc (6 ounces) 24 cc 
— 12% cents per day, capsules ferrous carbonate saccharated 
each 0 65 Gm (10 grams) No V — 5 cents per day, Pil 
Blaud’s No 12 aa 3 Gm (5 grains) — 10 cents per day, Feosol 
S K F preparation of ferrous sulphate tablets No IV each 
0 2 Gm (3 grains) — 3% cents per day, ferrum reduction cap- 
sules each 0 65 Gm (10 grains) No III— 4% cents per day 

Liver and Liver Extract — Except m rare cases, liver 
extract has no great hematopoietic value in the treatment of 
hypochromic or low color index anemias In other words, put to 
the “specific therapeutic test” liver will not prompt a reticulo- 
cyte rise comparable to iron therapy m these cases Bethel et 
al 14 have conclusively shown equally good results with ade- 
quate iron therapy as compared with reports from the use of 
combined iron and liver or ventricle extracts What little 
value there may be from hver therapy supplementing iron m 
the treatment of these anemias can probably be attributed to 
the high protein and high vitamin content In occasional cases 
of achlorhydric hypochromic anemia there is a definite double 
deficiency, which is most effectively and economically con- 
trolled by continuous iron therapy supplemented by a weekly 
to monthly hypodermic injection of liver extract 

The “secondary anemia” fraction of hver (Whipple) is 
entirely different from Minot or Cohen’s pernicious anemia 
fraction It has not proved to be of any real value in the treat- 
ment of human anemias 

One occasionally sees pernicious-like anemias associated 
with cirrhosis of the hver, 10 gallbladder infection, 10 celiac dis- 
ease (Gee’s disease 17 ), chronic colitis, 1 certain anemias of preg- 



trfatment of “secondary anemias” 97 

nancy,” sprue ' 0 and Bothnocephalus infestaUons, m which 
there is, along with other factors, a deficiency of antianemic 
principle These patients respond to liver extract (fraction G 
of Cohen) therapy either alone or m addition to iron, hydro- 
chloric acid, or vitamins A recent report 10 of the use of large 
doses of liver extract (fraction G) m anemia suggests that it 
is worthy of trial in the pretention of the hemolytic crises, and 
in the management of individuals who refuse splenectomy 
Also during a short penod of observation m a case of Gaucher’s 
disease with macrocytosls, liver proved useful We have never 
been convinced that liver therapy was of any value in these 
conditions 

Vitamin Therapy — Deficiency of vitamin A and D leads 
to the development of rickets and its anemia The response 
to cod liver oil, proper diet and iron is sometimes dramatic. 
Scurvy, with its hemorrhagic manifestations and anemia re- 
sponds satisfactorily to orange juice, tomato juice or ascorbic 
acid In the treatment of idiopathic thrombocytopenic pur- 
pura, therapy with vitamin A, D and particularly C is worthy 
of trial The value of vitamin B: (present in liver, yeast and 
germinating cereals) is well recognized in the treatment of 
pellagra, sprue and other dcGciency states Certain cases of 
von Jaksch’s and Cooley’s anemia, and also Gee’s disease 
classified in the nutritional deficiency group, Improve on high 
vitamin therapy Lucy Wills,” working with pregnancy 
anemn in India, noted the curativ e effect of vitamin Be therapy 
(yeast or liver) m these cases It was once thought that B- 
wts the "extrinsic factor” of Castle, but more recent studies 
have proved this assumption to be incorrect 

AnUanewic Dietary— Most authorities emphasize the 
importance of diet regulation in the treatment of idiopathic 
hypochromic anemia Our experience is like that of Bethel 
who rays "most of our paUents, before coming under observa- 
vwm have had a reasonably adequate and well balanced diet, 
however, an occasional individual has been seen with achlor- 
hydria and without a history of blood loss who has presented 
an anemia ol secondary type Such patients arc usually elderly 

Wl. 7 3 
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and the diet may have been inadequate over a period of many 
years It is m this group that we feel dietary corrections to 
be of particular importance In the treatment of iron defi- 
ciency anemias we do not believe that any diet is of specific 
benefit ” 


The “nutritional anemias/’ those occurring in infants and 
children maintained on a strictly milk diet, and m adults on 
prolonged ill-balance dietary, whether medically prescribed 
or fad dictated are largely iron-deficiency anemias which re- 
spond to iron medication Josephs 10 treated a number of 
nutritional anemias in infancy with iron plus a milk diet and 
found that the speed of recovery was fully as good as a 
second group he treated with iron plus an antianemic diet con- 
sisting of fruit, vegetables and eggs However, in cases where 
diet needs emphasis, the daily menu should include a variety 
chosen from the following articles of food From 200 to 500 
Gm daily of calves’ or beef liver, or kidney (300 Gm of fresh 
liver contains approximately 2 1 mg of iron) , plenty of apricots, 
peaches, prunes, apples, orange and tomato juice, leafy greens 
and salads, also high vitamin foods Wheat germ and cod 
liver oil The diet should be high in meat protein, the carbo- 
hydrate and fat content of the diet should be relatively low 
Ultraviolet Ray — The effect of sunlight or ultraviolet 
lamp on blood regeneration is obscure It is perhaps, if 
judiciously employed, of some general tonic value, but it is by 


no means specific and is rarely of great importance 

$-Ray and radium therapy are used to stimulate erythro- 
poiesis in some of the aplastic and dysplastic anemias t-Ray 
and radium therapy are of most benefit m the so-called sec- 
ondary anemias” associated with the leucoses and bone marrow 


malignancies 

Surgical Treatment — (a) Focal injection must some- 
times be eliminated before complete success can be achieved m 
the treatment of anemia Infection inhibits the utilization o 


iron and of the antipermcious anemia liver factor The p res 
ence of infection not only may cause blood destruction, but 
may also inhibit and depress blood formation The more 
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common anemia producing infections of silent type are pelvic 
inflammatory disease, cholecystitis, dental and tonsillar sepsis 
and Streptococcus vindans endocarditis 

( b ) Treatment oj the Catuc —The cooperation of the sur- 
geon is obviously of prime Importance in the final cure of most 
cases of posthemorrhagic anemia of chrome or recurrent type, 
hemorrhoids, fibromyomata uteri, peptic ulcer, epistaxis, hemat 
urla, internal hemorrhage, etc 

(c) Splenectomy is a brilliantly successful measure in 
selected cases of hemolytic ictero-anemia and severe fulminat 
ing or chronic thrombocytopenic purpura. 

Transfusion of blood is often an emergency measure of 
supreme importance m anemia of various types It is also of 
great value in preparing an anemic patient for some necessary 
operative procedure. In acute febrile hemolytic anemia, trans 
fusions seem to he specifically curative. 

Oopper — Certain authorities” consider copper to be an 
important hematopoietic catalyst. The human body appar- 
ently needs minute traces to carry on its activities Hon ever, 
almost nny diet contains sufficient amounts to meet these nun 


ernl needs A deficiency of copper (along with iron) possibly 
may exist in the anemia of infants caused by unsupplemcnted 
milk diet, but proof is lacking of the importance of copper in 
all other human anemias Josephs’* reported a series of nutu 


tional anemia cases in which iron with copper supplemented 
ga\c results which he considered superior to those obtained 
from Iron alone In a larger senes of anemias of all types 
Sachs cl at “ have found high copper values When blood iron 
values return to normal, copper values decrease and vice versa 
The experience of our clinic leads to the conclusion that copper 
medication has no value in the treatment of anemic adults 
The work or Drabkin, Iitz Hugh and Robson 9 indicates that 
men in the milk anemia of rats, copper plus iron Is no belter 
than glutamic add plus iron 

Arsenic. “In anemia arsenic has long had an excellent 
reputation as n hcmatinlc, but the evidence is f nr from dear 
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The anemia of myeloid leukemia may undergo remission under 
arsemc (Fowler’s solution) therapy 

Bile Pigment - — Minot and Patek 27 recently suggested that 
both bile pigments and purified chlorophyl will enhance the 
potency of suboptimal doses of iron in idiopathic hypochromic 
anemia They used a dose of 2 Gm daily of a specially pre- 
pared (E Lilly Co ) capsule of bile pigments 

Endocrine Therapy — Thyroid gland substance is of 
value in certain cases of hypothyroidism with anemia The 
female sex hormone of the anterior lobe of the pituitary is use- 
ful m the control of functional uterine bleeding of young 
women — a condition which not infrequently causes severe 
“chlorotic ’ type of anemia The experience of this clinic with 
the use of ovarian substance and other female sex hormone 
products in the treatment of hemophiha (which causes anemia 
only by hemorrhage) has not been favorable 
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University of Pennsylvania 


PERNICIOUS LEUKOPENIA (AGRANULOCYTIC ANGINA) 
CLINICAL AND EXPERIMENTAL BACKGROUND AND 
PRESENT STATUS 


IN 1922, Werner Schultz* in Berlin described what he 
behoved to be a new and fatal disease of elderly women 
characterised by necrotizing oropharyngeal infection, fever, 
prostration, slight jaundice and profound leukopenia, due to 
complete or nearly complete absence of granulocytes, without 
anemia or thrombocytopenia 

During the twelve years that have elapsed since this report 
a voluminous literature has accumulated so that there are now 
more than 600 cases on record from this continent alone, the 
majority oi which have been reported during the past six years 
During the years 1931, 1932 and 1933 over 1000 death ccrtifi 
cates of this disease have been filed with the United States 
Bureau of Vital Statistics 3 

‘Schultz's original characterizations were soon found to be 
too restricted, especially as to sex, age, and mortality, although 
the disorder is still recognized as most common in adult women 
and still carries a death rate of well over 50 per cent in the 
combined statistics 


, mier re 


Schultz proposed the designation agranulocytosis, 
christened agranulocytic angina by Frledcmann 3 

Yhhough profound leukopenia, from overwhelming sepsis 
had bca n previously described by Tbrh in 1907, and aleukemh 
leukemia and aplastic anemia had long been recognized, thi 
s> ndtomc of Schultz represents a valid “discovery ” 
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Several questions arose at once Was agranulocytic angina 
a disease entity? Had it actually been spawned de novo 
m the twentieth century? Or was it merely a newly discovered 
antique? 

These questions have not yet received final answer Many 
observers (including the writer) beheve the disorder to be a 
valid clinical entity or syndrome “m the same sense that per- 
nicious anemia is recognized as such ” 4 Others think it is “not 
an entity” but rather a "deficient response of the patient” to 
a variety of causal factors 5 This disagreement in more appar- 
ent than real and depends upon definitions Bronchial asthma 
and pernicious anemia are generally admitted to be nosologic 
entities yet each may represent a "deficient response of the 
patient” to a variety of factors A third group believes that 
so-called "agranulocytosis” is not a specific disease entity at all 
but merely "a nonspecific reaction to” various infections “of 
unusual absolute or relative virulence ” 0 

That the disease or syndrome is essentially a twentieth 
century phenomenon is held by most observers although the 
suggestion has been made 8 that ancient texts, prior to the era 
of blood counts, described it under such designations as “putrid 
sore throat” and “gangrenous angina ” Personal opinion is, 
with the majority, that the disease is for the most part a new 
one with a rapidly increasing incidence An isolated report by 
Brown 9 in 1902 concerning a fatal case of acute “primary’' 
pharyngitis with extreme leukopenia may possibly represent 
the pioneer record of "Schultz’s syndrome” in this country 
Brown believed, however, that his case was identical with those 
of “phlegmon of the pharynx” reported by Senator in 1888 
In the 1901 edition of his " Clinical Hematology” Da Costa 10 
refers to "the most extreme instance of leukopenia on record 
reported by Koblanck 11 in 1889 Koblanck “found but a single 
leukocyte m a careful search through 2Q stained cover-glass 
preparations of blood from a man of twenty-five years suffer- 
ing from epilepsy ” This patient had a practically normal red 
cell count and necropsy yielded no satisfactory explanation of 
the cause of death — a most intriguing report for the present- 
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day student of “agranulocytosis” inasmuch as amidopyrine, now 
arch suspect, was not prepared until four years later * 

NOSOLOGIC status 

The designations agranulocytosis (Schultz) and agranulo- 
cytic angina (Friedemann) have been generally adopted despite 
obvious objections Agranulocytosis literally means either 
“increase of agranulocytcs” or “absence of granulocytosis” — 
neither of which is descriptive of the essential hematologic 
feature. The adjective agranulocytic carries similar conno- 
tations and the designation angina (literally a strangling or 
choking) emphasizes an apparently secondary feature which Is 
sometimes absent entirely Other proposed names are pn 
mary granulocytopenia and idiopathic or primary or malig- 
nant neutropenia These designations are etymologically 
unobjectionable and emphasize the most striking feature of the 
syndrome (paucity of granulocytes) but, according to the 
writer's view, they fail to suggest the fact that another char 
acterislic feature is paucity oj all the leukocytes, or leukopenia 
rather than merely neutropenia For these reasons and because 
of the following clinicopathologic analogies to pernicious 
anemia the writer 15 11 has suggested the designation pernicious 
leukopenia 


A COMPARISON OP PERNICIOUS ANEMIA AND PERNICIOUS 
LEUKOPENIA 

1 Pernicious anemia is apparently a “conditioned defici 
cncj ’ syndrome the intrinsic mechanism of which is lack, or 
destruction, or loss of a specific normal gastric function on 
which normal crythropoiesis and erythrocyte delhery are 
dependent (Castle) 

Pernicious leukopenia is apparent!} a conditioned sens! 
tivh> syndrome the locus and modus operand! of the intrinsic 
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mechanism of which is unknown This mechanism is probably 
concerned with normal leukopoiesis and leukocyte delivery 

2 The pernicious anemia syndrome usually appears without 
obvious “cause ” This primary type is probably due to a con- 
stitutional (hereditary?) defect of the intrinsic (gastric) mech- 
anism which rarely becomes obvious before adult life is reached, 
which is subject to remission and relapse, and which may re- 
main “latent” ( e g , blood relatives of pernicious anemia suf- 
ferers) or only partially manifest 14 

The pernicious leukopenia syndrome often appears without 
obviously sufficient cause This primary type is probably due 
to a constitutional 15 (not obviously familial or hereditary) 
factor which rarely becomes manifest before adult life is 
reached, which is subject to remission and relapse, and which 
may remain latent or only partially manifest 

3 The pernicious anemia syndrome is sometimes appar- 
ently produced by obvious “causes” (a) Destruction of the 
gastric factor (gastrectomy, polyposis, carcinoma, chronic 
gastritis), ( b ) loss of gastric factor and its interaction products 
(sprue, Gee’s disease, intestinal parasitism, etc ) , (c) failure of 
storage of the gastric factor and its interaction product (liver 
disease), ( d ) absolute lack of the extrinsic factor (rare), and 
(e) various combinations of the above “conditioned deficiency” 
mechanisms It must be admitted, however, that a constitu- 
tional defect or predisposition to the disease may possibly be 
present even m those individuals whose apparent external 
causative factor seems quite adequate (c g , fish tapeworm 
anemia) It must also be emphasized that these cases of so- 
called “secondary pernicious anemia” 10 are prone to be 
atypical, or latent, or incompletely manifest 

The pernicious leukopenia syndrome is sometimes appar- 
ently produced by obvious “causes” (a) Drugs (such as 
amidopyrine, dimtrophenol, arsenobenzol, etc), ( b ) vaccine 
injections (typhoid), (c) surgical trauma (especially dental 
extractions), ( d ) certain infections (kala-azar, miliary tuber- 
culosis of the bone marrow), (e) Hodgkin’s disease, aleukemic 
leukosis Some of these apparently secondary types of per- 
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mcious leukopenia are atypical It must be admitted that an 
Intnnsic or conditioning mechanism must be operative in all 
of these patients — whose disease is apparently "caused” by 
factors which generally do not produce this result. 

4 Pernicious anemia in relapse phase exhibits megalo- 
blastic hyperplasia of the bone marrow with peripheral anemia. 
It may terminate finally in “aplastic stage." A remission is 
signalized by the reticulocyte crisis A patient with pernicious 
anemia may succumb during remission to a complication ac- 
quired during relapse 

Pernicious leukopenia m early relapse phase exhibits a 
relative myeloblastic hyperplasia (and probably an adequate 
supply of other leukocytic progenitors) with peripheral leuko- 
penia 15 It too, may terminate finally m aplastic stage ("ne- 
crosis” of bone marrow, etc.) A remission is signalized by 
the my elocyte ensis The patient with pernicious leukopenia 
may succumb, even though hematologic remission is under way, 
to infection acquired during relapse phase 

S The syndrome of pernicious anemia may not only be 
apparently “caused" by a number of diseases or factors but 
is simulated cither clinically or hematologically by a still larger 
number of diseases The final proof ol the pernicious anemia 
syndrome depends upon the specific therapeutic test 10 

The syndrome of pernicious leukopenia may not only be 
apparently “caused’' by a number ol factors but is simulated 
either clinically or hematologically by many other diseases 
Hie approximate proof of the pernicious leukopenia syndrome 
rests (insecurely at best) upon clinical nod hematologic 
grounds and upon the course of events The nosologic status 
of pernicious leukopenia is today where that of pernicious 
anemia was before 1926 1 


coKsiomvnou or etiology akd pathogenesis 
The origmi) wcw that pemldous leukopenia is the result of 
specific hack nal destruction of granulocyte tissue in the bone 
marrow was ■-» {ound to be Inadequate In (he first place 
>he bartirn recovered from the local hsions, and from the 
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blood stream m certain cases, were obviously a heterogeneous 
and variable horde Then it was found that many patients 
succumbed without blood stream invasion, and those with final 
septicemia frequently exhibited sterile blood cultures early m 
the course of the disease Finally the demonstration of blood 
changes 37 prior to actual clinical onset and pnor to oropharyn- 
geal ulceration completely revolutionized the prevailing point 
of view 

The next step came from study of the bone marrow The 
earlier statements of the bone marrow pathology indicated 
a primary destruction or aplasia of the granulocytic cells and 
their progenitors Observations m several fatal cases, however, 
led the writer, in collaboration with Krumbhaar, to express 
dissatisfaction with this primary aplasia hypothesis We found 
m the bone marrow of patients who had just died of the disease, 
with antemortem leukocyte counts of from 200 to 500 white 
cells (all lymphocytes) a plentiful supply of myeloblasts and 
myelocytes We were thus led to formulate an hypothesis of 
primary maturational arrest rather than primary aplasia to ac- 
count for the facts of our cases Our findings and tentative 
hypothesis have been extended and confirmed and generally 
adopted 18 ’ 1B ’ 20 — although our proposed name “pernicious leu- 
kopenia” which immediately suggested itself lias not found 
general favor 

The present day view of the pathogenesis of pernicious 
leukopenia is as follows For some unknown reason, perhaps 
through a peculiar sensitivity reaction (0 H P Pepper) to 
certain drugs and other “toxins” with consequent suppression 
of chemotactic or maturational factors, there occurs first in the 
Ieukopoietic tissues of the bone marrow (and subsequently in 
the Ieukopoietic tissues of the lymph nodes, spleen, and other 
parts of the reticulo-endothelial system) a standstill or arrest 
of development of the parent white cells Maturation and 
emigration slow down or cease entirely Rapidly progressive 
leukopenia ensues with granulocytopenia predominating The 
loss of this normal defense is quickly followed by tissue damage 
and bacterial invasion and widespread cellular necrosis The 
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white cells of the bone marrow represented by nothing older 
than myeloblasts (and sometimes myelocytes) in normal or 
supernormal numbers (myeloid hyperplasia stage) may like 
wise finally suffer death and necrosis (so-called "aplastic mar- 
row” stage) Death of the patient soon follows or a remission 
(partial or complete) ensues The remission seems to be miti 
ated by a “release of maturational arrest” or some other factor 
which allows normal leukopoiesis and emigration to occur A 
flood of young granulocytes appears in the blood stream 
(Doan’s myelocyte crisis) and, in a satisfactory remission, a 
relatively normal leukocyte picture is soon reestablished — 
with tissue recot cry and convalescence following just a short 
step behind the hematologic process 

This sketch leaves many gaps in our knowledge and some 
of its outlines are suppositional rather than factual Our con- 
tention that the bone marrow (and other leukopoietic tissues) 
m this disease ntay m certain cases at least be plentifully sup- 
plied with the progenitors of the white cells at the same time 
that the blood exhibits extreme leukopenia is now universally 
admitted That the leukopenia may precede clinical symp- 
toms in certain cases (kracke ct al ) is also generally believed 
It is not clear, however, that the primary disturbance is one of 
chemotaxis and icukocy tc emigration or one of leukocyte ma 
turation. Moreover, the excretion of leukocytes, via the saliva 
and gastro-intcstinnl tract, has not been sufficiently investigated 
in onset and recovery phases of the syndrome. Our studies 1 
were inconclusive as to this point The actual destruction of 
circulating leukocytes as an important mechanism of the leuko 
penia has never been satisfactorily demonstrated’ The new ob- 
servation of an immediate “gnmulocytoclastic crisis” 51 which 
occurs within a few hours of the ingestion of n small dose of 
-imldopvnnc in certain individuals just recovered from nn at- 
tack originally associated with apparent nmidopvnne idiosyn 
oa-'i must, however, be taken into account m any gencraliin 
tiw This granufocytoclastlc crisis may not be representative 
, '7 primarv mechanism of a clinical attack, but It it !«, va , 
shall have to assume it to be a transient episode hitherto 
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omitted from the three stages hypothesized by Kracke and ap- 
pearing too promptly to be mediated by disturbed bone mar- 
row deliver}'' From this standpoint the bone marrow mechan- 
ism might be assumed to exist in a damaged state (of ‘latent 
sensitivity”?) prior to the granulocytic crisis and be precipi- 
tated thereby into actual maturational arrest Further study 
is urgently needed of this phenomenon 

Many “possible causes” of the syndrome have been set 
forth by various writers The hypothesis of specific bacterial 
etiology has led nowhere Bacterial allergy (e g, the 
Schwartzman phenomenon 22 ) remains, however, as a possi- 
bility Several cases have apparently followed typhoid vac- 
cine 2-1 We have attempted to reproduce the disease in animals 
by various sensitization methods — employing various suspected 
bacterial strains and toxins — without success We (Comroe 
and Fitz-Hugh — unpublished data) failed to confirm the ex- 
perimental results of Dennis 24 who implanted intrapentoneally 
m rabbits sealed parchment capsules containing broth cultures 
of various pathogenic organisms In acute anaphylactic shock 
m dogs, however, we have observed a marked leukopenia and 
granulocytopenia, which, while it lasts (to death or beginning 
recovery of the animal) simulates fairly closely the blood pic- 
ture of Schultz’s syndrome 

Other etiologic factors that have been suggested are Con- 
genital anomaly of hemopoietic tissue , 15 25 fatigue , 5 endocrine 
disturbance — especially cychc variations m female sex hor- 
mone 20, 27 and disturbance of the adrenal cortex hormone, 2 * 
occasionally kala-azar , 20 therapeutic malaria , 30 miliary tubercu- 
losis , 31 acute leukosis, Hodgkin’s disease and overwhelming 
sepsis, all of which may m rare mstances either reproduce the 
syndrome or so closely simulate it as to be sometimes indis- 
tinguishable, and finally, a number of drugs, some of which 
deserve careful consideration 

DRUG ETIOLOGY 

The writer has recently reviewed 21 the evidence for and 
against the drug etiology hypothesis, with particular reference 
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forth really convincing evidence of the possibility of amido 
pyrine as a cause of the disease, the data tending to incriminate 
this drug have rapidly accumulated 7> - 0, 21 * 82-45 

All observers agree that amidopyrine, if it be of true causal 
significance, acts by way of a sensitization or idiosyncrasy 
mechanism, and that it is probably not the only cause It is 
estimated* that 80,000,000 5-gram doses of amidopyrine are 
consumed yearly in this country’' on prescription alone (ex- 
clusive of hospital administration and over-the-counter dispens- 
ing) Obviously only one in many thousands is affected in the 
manner under consideration That the noxious action is not 
an ordinary toxicologic 21 one is proved by many other con- 
siderations Normal leukocyte records of habitues, of lingering 
suicides, of many large-dose users, and the apparently over- 
whelming effect of relatively trifling doses m many cases of 
agranulocytic angina itself 

The same may be said of other drugs that have been 
recently incriminated as possible causes of the disease — in- 
cluding dmitrophenol, 88 ’ 48, 47 arsenobenzol, 48 “gold salts,” 4 ” 
quinine, orthoiodoxy benzoate, 21 the so-called “benzamme 
group” of drugs discussed by Kracke, 7 and neostibosan 20 

From a statistical standpoint the case agamst amidopyrine 
is the most impressive The barbiturate group of drugs at first 
suspected along with amidopyrine has now been practically 
exonerated 80, 40 

Henry Jackson, Jr , co who is, in my opinion, the most ex- 
perienced and careful student of the problem of “agranulocy- 
tosis” has recently taken a somewhat uncertain stand against 
the current wave of evidence which would seem to incriminate 
amidopyrine Although he admits that 26 per cent of his 
cases may possibly (“perhaps probably”) have been actually 
caused by the amidopyrine known to have been administered, 
he feels that in another 30 per cent the associated amidopyrine 
medication could have had no causal relation to the disease and 

♦From the data of the Pharmaceutical Association published m 1933 and 
prepared by the National Formulary Revision Committee of the United States 
Pharmacopeia 
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that at best the diagnosis is sometimes uncertain and that some 
cases of aleukemic leukemia, panmyelophthisic and aplastic 
anemia, and overwhelming septicemia have been reported in- 
correctly under the designation of agranulocytosis These 
strictures, however, have only slight bearing upon the problem 
of drug etiology Jackson’s most impressive evidence against 
the hypothesis of amidopyrine etiology is as follows Five of 
his patients took amidopyrine during and/or after episodes of 
agranulocytosis without any depressing effect and with clinical 
and hematologic recovery, 12 patients, m his series of 27, re- 
ceived, he thinks, no drugs of the amidopyrine series what- 
soever * 

This evidence of Jackson’s, hke that previously reported 
by the writer, proves that amidopyrine is not the sole cause of 
the syndrome That it may well be a most important con- 
tributing cause, however, is suggested by the fact that more 
than 100 cases, thought by the reporting physicians to have 
been caused by amidopyrine medication, have been recorded 
in 1934 1 In addition to such supporting facts as the twentieth 
century birth of the syndrome and its astonishing predilection 
for doctors, doctors’ wives, nurses, technicians, dentists and 
other members of such drug-sample-saturated households, 

* Since this was written Dr Jackson has made his views dearer in a 
personal communication (March 9, 1935) as follows “My posiUon therefore 
is not one of denial that amidopyrine is of great importance but rather one of 
conservatism as regards conduding that it is the sole cause ” 

t List of authors — with dates of publications — and number of ca'cs 
reported of agranulocytic angina developing in connection with amidopyrine 
medication Videbech (May, 1933), 1, Costcn (June, 1933), 2, Watkins (Noi 
ember, 1933), 13, deVries (November, 1933), 1, Holtcn et al (February, 1934), 

7, Jorgensen (February, 1934), 1, Zmninger (February, 1934), 2, Secman 
(March, 1934), 17, Andersen (March, 1934), 1, Madison and Squicr (March, 
1934), 14, Randall (April, 1934), 1, Hoffmann et al (April, 1934), 13, Larsen 
(April, 1934), 1, Sturgis and Isaacs (May, 1934), 7, Blumer (May, 1934), 1> 
Haden (May, 1934), 1, Krache and Parker (May, 1934), 6, Rawls (June, 
1934), 2, Zinberg el al (June, 1934), 1, Benjamin and Biederroan (Jul), 
1934), 1, Groen and Gelderman (July, 1934), 13, Fitz-Hugh (August, 1934), 
17, Corelli (August, 1934), 2, Knudsen (August, 1934), 1, Jackson (October, 
1934), 7, Moltke (October, 1934), 1, Johnson (October, 1934), 1, Spegler and 
Spigler (October, 1934), 1, Fisher (December, 1934), 1, Plum (January, 1935), 

7 Total of 144 cases (90+ deaths) up to January, 1935 
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there is the even more convincing observation of the phenom 
enon which I ha\e called the granulocytodastic crisis 51 This 
was first observed by Madison and Squier and has since been 
recorded by others (Benjamin and Biedennan, Sturgis, Plum, 
and Fitz Hugh) This phenomenon is typically as follows A 
patient recently recovered from an episode of agranulocytic 
angina presumably initiated by, or at least associated with, 
known amidopyrine medication is given a moderate dose of 
the drug (5 to IS grains) The leukocyte count previously 
normal shows a precipitous drop to one half or lower within 
two to twelve hours — with loss of 30 to 90 per cent of the 
granulocytes Recovery is usually prompt (/ c , within twenty- 
four hours) but may be delayed for seven days “ Following 
or paralleling the sharp neutropenia there may be, but not 
alwnys, pyrexia, malaise, chill and sore throat This granulo- 
cytoclastic crisis comes too soon to be mediated by cessation 
n( bone marrow activity and must be due to rapid excretion of 
neutrophils (via saliva and gastro-intestmnl tract as suggested 
by Isaacs), rapid destruction, visceral and splanchnic reten 
lion, or by "sticking” of the leukocytes along the capillary 
walls (Clark) It would seem probable, moreover, that the 
sensitized bone marrow is sooner or later “shocked" into a 
state of maturational arrest by repetitions of this process Re- 
covered patients have been similarly tested by administration 
nt other suspected drugs such as icctylsahcyllc nod, barbitu 
rate compounds (alurate, amjta), etc.) nnd codeine sulphate 
without any untoward clinical or hematologic result I am not 
aware that any of the several cases of agranulocytic angina 
apparently due to dimlrophcnol, arscnobenzol, quinine, oxonte, 
'gold *alts or mostibostm have been similarly tested for 
senshivatv Theoretically one would expect n similar granulo- 
cy Inelastic response A correlated observation, however, has 
liecn made in several cases of recurrent agranulocytosis The 
rrport of U ingato Johnson* 3 is especially interesting Hu pa 
dent (again a doctors wife’) had several attacks of agranulo- 
, c an " ,na i^nonted with thr memo Thu might have 
twcu coomb red tvidince of the allrged menstrual factor" 
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but it was found that an amidopyrine preparation (cib- 
algme) was being taken for the first few days of each men- 
strual epoch and when tins medication was stopped the suc- 
ceeding menses were unassociated with leukopenia and the 
patient has since remained well 

I am convinced that since wide la}' and professional pub- 
licity has been given to amidopyrine as a probable cause of 
agranulocytic angina there has been a definitely decreased 
incidence of the disease During the past ten months, from 
June 1, 1934, to the present time, April 1, 1935, 1 have seen only 
3 cases — m 2 of whom amidopyrine medication had been given 
for several weeks immediately prior to discovery of agranulo- 
cytosis and m 1 prior amidopyrine medication was highly prob- 
able but could not be proved During the preceding ten 
months (August, 1933, to June, 1934) I saw 6 cases 

Skin sensitization tests (“patch” and “scratch”) using 
amidopyrine and other drugs, foods, etc , have failed m our 
hands to show any significant reactions in a number of cases 
of agranulocytic angina (including negative amidopyrine skm 
tests in recovered individuals showing a positive granulocyto- 
clastic crisis from amidopyrine) Others have reported similar 
failures to obtain positive skin reactions m a variety of known 
drug idiosyncrasies (dimtrophenol, 01 arsenobenzolj’ 2 amido- 
pyrine, 42, 4C etc ) More recently, however, Madison and 
Squier C3 have reported positive patch tests to amidopyrine m 
2 of their patients 

The nature of this supposed drug idiosyncrasy mechanism 
in permcious leukopenia remains to be clarified Kracke be- 
lieves that incomplete oxidation products (hydroqumone, 
catechol, etc ) of the “benzamine group” of drugs are respon- 
sible for the noxious action on the bone marrow He, however, 
postulates an idiosyncrasy mechanism m addition The 
though t of possible “impurities” in the manufacture of amido- 
pyrine products naturally suggests itself although nothing of 
this nature has been demonstrated 

Attempts to reproduce the disease in animals have been 
almost as inconclusive with drugs (amidopyrine, etc ) as with 
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bacteria Comroe and Fitz Hugh fed amidopyrine to rabbits 
in doses oi 10 to 20 grains daily per rabbit for many weeks 
without producing any significant effect on the leukocyte pic- 
ture. Thinking that some sort of sensitization might thereby 
be induced we earned out the following experiment Amido- 
pynne was mixed with horse serum and incubated for a week. 
The mixture was then repeatedly injected into the eat vein of 
rabbits (1 to 2 cc. doses of the serum containing 5 to 10 
grains of amidopyrine) No important change in the blood 
picture occurred Two months later the same rabbits were in 
jeeted intravenously with an aqueous solution of amidopyrine 
but no anaphylactic phenomenon ensued and no significant 
variation of leukocyte content could be demonstrated At pres 
ent Comroe, working in my laboratory, is investigating the 
blood and bone marrow of rabbits treated with amidopyrine 
according to the technic of Miller M The latter has recent]} 
reported from the Rockefeller Institute, that the bone marrow 
of 16 dogs fed amidopyrine (CU Gm per kilo daily) for four 
weeks or more showed uniformly sinking changes Supp-es- 
sion of mjeloid cell maturation, marked decrease of graaclo- 
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tinued until further evidence is at hand, and (6) its inclusion 
in proprietary mixtures should be either prohibited by law or 
prominently indicated on the label of every package 

TREATMENT 

If the trend of evidence continues in the same direction as 
at present it would seem that we doctors, with all good in- 
tentions, have practically created a new disease, a Franken- 
stein monster in miniature, which has with perverse “justice” 
turned to attack our own medical households above all others 
If this be true the first principle of treatment is “pnmum non 
nocere” Avoid amidopyrine and be watchful of possible harm 
from other drugs (e g , arsenobenzol and dmitrophenol) This 
is a disease m which “symptomatic relief therapy” may prove 
to be worse than no therapy at all Local oropharyngeal care 
should be mild and conservative Transfusions of carefully 
typed blood, carefully administered, from fasting donors, are 
of real value The intramuscular injection of leukocytic cream 
(Strumia) is harmless and m some instances seems to be help- 
ful The same may be said of pentose nucleotide (Jackson) 
and liver extract (pernicious anemia fraction) although per- 
sonal experience with all of these methods of treatment leaves 
little or no basis for belief m their specificity *-Ray “stim- 
ulation” of the long bones is worthy of trial m hospitalized 
cases Calcium gluconate, orange juice, brewer’s yeast tablets, 
bone marrow extract and cod liver oil are recommended If 
one takes the view that the disease is a drug sensitivity reac- 
tion a “logical” therapeutic approach is suggested along such 
line as follows Calcium, cod liver oil, adrenalin and epbedrine 
to combat the supposed allergic state Intravenous dechohn- 
sodium, mild saline laxatives, adrenalin and high carbohydrate 
diet (with intravenous glucose if necessary) to stimulate 
choleresis and to promote “detoxification,” “desensitization” 
and “elimination” with regard to the hver as a possible seat 
of allergic disturbance These suggestions are admittedly not 
“strictly scientific ” I have not yet had an opportunity to ap- 
ply them energetically without the admixture of one or more 
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of the other alleged spea&cs In a disease as senous as this 
(23 of my 29 cases are dead) one hesitates to withhold any 
item of treatment which others have found to be helpful The 
most hopeful treatment In the amidopyrine senes Is to stop 
amidopyrine There have been no relapses dunng the past 
twelve months m 5 of my 6 surviving patients, each of whom 
ingested amidopynne for vanable periods of time immediately 
preceding the establishment of the diagnosis of “agranulocyto- 
sis ” The other surviving patient has had several relapses 
He took no amidopyrine either beiore or since the onset of 
his disease He represents that “pnmary” form oi agranulo- 
cytic angina which may have existed, unrecognized as a clln 
ical entity, long beiore amidopyrine was ever heard of His 
is the exceptional type, however, and represents, I believe, the 
eery rare Instance that we may expect to sec in the not far 
distant amidopynne-free future He had recovered spontanc 
ously from two typical bouts of agranulocytic angina before I 
started him on pentnucleotide Since then two telegraphic 
appeals have been met with air mail shipments of pentnucleo- 
tide, the administration of which was also followed by re- 
covery 


SUMMARY 

Pernicious leukopenia (agranulocytic angina) is largely a 
twentieth century disease entity, based on a hitherto unob- 
served and still Uttle understood idiosyncrasy or sensitivity 
mechanism, with a primary effect of maturational arrest of the 
hone marrow gramilocy tes and other leukopoietic tissues, with 
consequent profound leukopenia (which may also at times be 
initiated by a grnnulocytoclastfc crisis) and secondary sepsis 
from in\ asion of “opportunist bacteria ” While the disorder 
may be precipitated by other “causes” than drugs, just as 
bronchial asthma has other “cames” than animal dander, the 
present-day evidence points to amidopyrine as the most 1 m 
portam single external factor In the etiology A reasonable 
of ccmin 0,1,cr t,ru KS for the most part structural 
itiatw to amidopyrine, is a!«o entertained \nd finally it is 
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believed that m a much smaller group of cases the syndrome 
is initiated by some perhaps similar “shock” mechanism of 
sensitivity reaction in leukopoietic tissues damaged m other 
ways 
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HEART BLOCK, ITS FREQUENCY AND TREATMENT 

We arc aware that heart block as found electrocardio- 
graphically docs not always manifest itself clinically, hut the 
cases used In this study In frequency were culled from the 
Electrocardiographic Departments of the Pennsylvania, Pres- 
byterian, Graduate and Woman’s Hospitals of Philadelphia, 
and from our private patients From a survey of 22,200 
electrocardiograms we liaie gathered 500 cases diagnosed as 
heart block for study and analysis The occurrence of 500 
cases diagnosed as heart block among 22,200 electrocardio- 
grams dots not mean that there were only 500 electrocardio- 
grams out of that number which showed heart block There 
were many patients who had repeated electrocardiographic 
tracings, so that the total number of electrocardiograms show- 
ing blocks, regardless ol the number of cases, was considerably 
larger than 500 One of the above hospitals started to make 
electrocardiographic studies as early as 1914, so that our sur 
\ov covers a period ot npproaimatclv twenty years Our cases, 
therefore, go hack to a period antedating by several years the 
advent of the American Heart Association research charts 
lienee the clinical data of some of the earlier cases are incom 
pletc, especially in regard to past infection 

\\v have, therefore, n rather large group, slightly more than 
10 per cent ot the cases, in whom the occurrence of any asso- 
ciated disease condition was undetermined The study in 
eludes all grades ot disturbances of both the aunculov entrieu 
far and Intraventricular conduction avstems The distribution 
is as follows 
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Disturbance m aunculoventricular conduction, 293 
Disturbances m mtraventncular conduction, 180 
Disturbances in both aunculoventricular and intraventricu- 
lar conduction, 27 

Of the 293 auriculoventncular blocks, 140, or nearly 50 
per cent, were or had been receiving digitalis at the time the 
electrocardiograms were taken 

One hundred and thirty-two of the 180 mtraventncular 
blocks were receiving digitalis 

The grades of block among the aunculoventricular con- 
duction disturbances occurred as follows 

Simple prolongation of the P-R interval (more than two- 
tenths of a second), 222 cases 
Sino-auncular block, 7 cases 

Occasional dropped beat, or 2 1, or 3 1 block, 32 cases 
Complete auriculoventncular dissociation, 32 cases 
Among the 64 cases included in the last groups, i e , the 2 1, 
3 1 and complete blocks, the Adams-Stokes syndrome oc- 
curred in 21 cases 

Of the mtraventncular conduction disturbances, 44 are 
cases of simple mtraventncular delay, or, expressed electro- 
cardiographically, show widening of the QRS complexes to 
more than one-tenth of a second The remaining 136 are 
cases of complete branch-bundle block The branch-bundle 
blocks of left axis deviation type number 120, as compared to 
16 of the right axis deviation type In other words, 88 3 per 
cent are left branch-bundle blocks according to the new 
nomenclature White 1 found 176 of his 212 branch-bundle 
blocks to be of the left axis deviation type 

Our youngest case of heart block was sixteen months of 
age, the oldest ninety years The age distribution of the group 
as a whole is best shown in Fig 12 

The figures of the abscissa show the ages of the patients 
in decades (Fig 12) Those of the ordinates show the in- 
cidence of cases The shaded line gives the total number of 
blocks regardless of the type The auriculoventncular blocks 
1 White, Paul D Heart Disease, The Macmillan Co , Publishers 



ltLART BLOCK, ITS I'KEQOENCY AND TREATMENT 125 


are represented by tie broken line, the intraventricular blocks 
by the unbroken line, those which show both kinds of block 
by the dotted line 

It is apparent that up to the fourth decade the aunculo- 
\entncular type of block occurs almost exclusively This is, 
ot course, accounted for by the fact that this lesion is the fre- 
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time that their tracings were made, since the abnormality 
may have been due to the effect of the drug m such cases 
We did not exclude those cases of intraventricular block which 
were receiving digitalis, since we believed from the clinical 
consideration of the cases that the blocks were not caused by 
the drug It would be a matter of common procedure to speak 
of heart block as being due to associated infections known 
to cause heart disease such as lues or rheumatism, or to 
chronic diseased states such as arteriosclerosis, but as we 
have no proof that the associated conditions are the ongui 
of the blocks themselves, we do not list them as etiological 
factors 

In addition to the cases receiving digitalis we have also 
excluded from this analysis those who had combined auriculo- 
ventncular and intraventricular blocks and a large group of 
cases which were not known to be associated with any of the 
conditions which are generally accepted as causes of hear! dis- 
ease There remain 276 cases for consideration Their dis- 
tribution according to age groups is best seen m the following 
table 


Age 

Cases of heart 
block occurring i 
with congenital 
heart disease, i 

Cases of heart 
block occurring 
with rheumatic 
heart disease. 

1 

Cases of heart 
block occurring 
with luetic 
heart disease. 

Coses of heart 
block occurring 
with hyperten 
sive heart 
disease 

Cases of heart 
block ocaunng 
with arterio- 
sclerotic heart 
disease. 
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It is apparent that up to the age of forty, practically all 
and were preponderantly of the aunculoventricular type 
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The blocks associated with luetic infection have their high- 
est incidence In the fifth, sixth, and seventh decades and were 
almost equally divided between the aunculoventncular and 
intraventricular type The blocks occurring with hyperten- 
sive and arteriosclerotic heart disease practically all occurred 
after the age of forty, and there were twice as many intra- 
ventricular as auriculoventncular blocks in these groups 
There was a group of 38 cases not included m this analysis 
because they were not associated with conditions commonly 
considered the cause of heart disease, but which were known 
to have had some other infection or chrome disease at the 
time that their electrocardiograms showed chronic disturb 
ances 

Two of these patients had pneumonia, eight had either 
acute or chronic nephritis, five had hyperthyroidism, fifteen 
were diabetics, one was recovering from a ruptured ectopic 
pregnancy', one had encephalitis, one influenza, one ab- 
scessed teeth, three had arthritis, and one pulmonary tuber- 
culosis 

There are certain considerations of the group as a whole 
uhtch arc of some interest Ninety five, or 19 per cent, had 
family histones which were significant from a cardiovascular 
standpoint Seventy four, or about IS per cent, were defi 
nltely over weight Three hundred and twenty-nine, or about 
6f> per cent, had had at some time definitely known foci of 
infection These included abscessed teeth, diseased tonsils, 
prostates, and gallbladders Twelve, or about 2 5 per cent, 
had hyperthyroidism Three hundred and twenty nine, or 
(ifi per cent, showed definite cardiac enlargement. One hun- 
dred and eighty -one, or 36 per cent, had an established hyper- 
tension. Two hundred and twenty three, or 45 per cent, 
showed some degree of congestive failure One hundred and 
h teen, or 23 per cent, had anginal pain There were 14 cases 
of auricular flutter in the group Thirty of the total 500 cases 
or 6 per cent, were known to have diabetes melHtus Sev en’ 
teen or these showed aunculov entncular and intraventricular 
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An effort was made through the social service departments 
of the hospitals to follow up a certain number of the cases 
which had been lost sight of Only a relatively small number 
of the earher patients could be traced, and any discussion 
of the outcome of our cases is necessarily incomplete 

One hundred and thirty-two are known to have died The 
causes of death are as follows 
Congestive heart failure, 70 
Acute pulmonary edema (left-sided failure), 9 
Pulmonary tuberculosis, 2 
Subacute bactenal endocarditis, 1 
Following operation, 3 

Pulmonary embohsm, and pulmonary thrombosis, 2 

Embolism elsewhere than m the lungs, 1 

Acute coronary thrombosis, 6 

Carcinoma, 2 

Acute nephritis, 4 

Sudden death, probably from some cardiovascular ac- 
cident, 7 

Pneumoma, 4 
Unknown, 21 

Two of those included m the unknown group had Stokes- 
Adams attacks, but it could not be determined whether or not 
they died in such an attack 

Among the 132 known deaths were 54 cases of branch- 
bundle block The average time of death after discovery of 
the block was eight and eight-tenths months, but we have no 
way of knowing how long the block had existed prior to the 
first electrocardiographic discovery of its presence, except in 
one case This one case developed the block while under ob- 
servation, and died exactly twelve months later 

Three hundred and sixty-eight cases are hving, as far as 
is known Eight cases were noted as leaving the hospital un- 
improved after long hospitalization Two hundred and forty- 
four cases were improved when last seen, but have been lost 
sight of, t e , they have not been m clinic or elsewhere for a 
period of twelve months or longer Of the 116 cases with 
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whom we arc still in contact, 43 show no definite evidence of 
congestive heart failure, and are provisionally classified as 
Class I or Ha The remaining 73 show moderate to marked 
congestive heart failure, being classified as Class lib or III. 

Summarizing our analysis of 500 cases diagnosed as heart 
block we find the following 

Two hundred and seventy two of the patients were receiv- 
ing digitalis at the time of the study After excluding the 
digitalis cases showing aurlculoventricular block and the group 
showing both aunculovcntncular and intraventricular block, as 
well as those cases not associated with conditions known to 
give nsc to heart disease, the remainder of the cases were 
analyzed from the standpoint of associated disease. The 
rheumatic group occurred largely in the early and middle dec 
adcs, and included more auriculoventncular than mtraven 
tncular blocks The luetic group occurred in the middle dec- 
ades and contained a few more intraventricular than aunculo- 
ventncular blocks The arteriosclerotic and hypertensive 
groups were found in the middle and advanced decades and 
contained many more Intraventricular than auriculoventncular 
blocks 

There were 21 cases of Stokes Adams syndromes found in 
this studv 


THE TREATMENT OF HEART BLOCK 
Rarely docs simple prolongation of the P R interval cause 
symptoms and, for the most part, it needs no treatment If, 
however, two to one, three to one, or complete block occurs 
and Is accompanied by Stokcs-Adams symptoms the treat- 
ment Is twofold In the first place it must be determined by 
the etiological factor Should it depend on digitalis effect, the 
dosage should be decreased or the use of the drug discon 
tinued It it is due to an active rheumatic process, to diph 
therm or other acute infectious disease, or to cardiovascular 
lurs, treatment must be directed toward the underlying intec 
tion It (be block is earned by arteriosclerosis, iodides and 
V as 1 atari are indicated Secondly , treatment of the block 
II rlf can be attempted This consists in an effort to remove 



130 M H EASBY, G C GRIFFITH, J E TALLEY 


vagus effect by the use of atropine sulphate, in doses of from 
%5 to 14 g gram In the case of Stokes-Adams syndrome 
treatment is aimed at increasing the irritability of ventricular 
muscle Several drugs have been employed for this purpose 
The best drug to use m an attack is epinephrine hydrochloride 
(adrenalin) in doses of 4 to 8 minims m a 1 1000 solution in- 
tramuscularly, intravenously or even mtracardially When a 
heart has stopped, whether it be during anesthesia or a Stokes- 
Adams attack, intravenous or subcutaneous injections are use- 
less Five to IS minims should be injected directly mto the 
heart Though this procedure is so rarely necessary, it is well 
to have a method in mind Select the fourth intercostal space, 
at the upper border of the fifth rib, close to the sternum 
Use iodine Take a long, thin needle, 6 to 10 cm in length 
Insert as far as the posterior sternal margin, incline slightly 
in a mesial direction, push in 4 to 5 cm After some blood 
is aspirated, make slowly the injection of 1 cc adrenalin 
Movements of needle due to cardiac contractions are favor- 
able One reaches the right ventricle by this method By 
this site injury of internal mammary artery and pleura is 
avoided The fine needles largely preclude injury of coronary 
vessels or conducting system 

After the successful administration of this drug to break up 
an attack, ephednne sulphate or hydrochloride may be given 
as a preventive against further attacks A common dose 
is % gram by mouth every three to four hours However, 
the well-known tendency of this drug to cause urinary sup- 
pression and retention in some individuals suggests the ad- 
visability of starting with a dose such as 14 gram and carefully 
working up to the larger dose Some caution should be ex- 
erased m the use of ephednne m hypertensive cases except 
m those instances where there is not sufficient arteriosclerosis 
present for a moderate nse m blood pressure to cause dif- 
ficulties The use of thyroid extract as a ventricular irritant 
has given satisfactory results m a large number of cases The 
dose vanes from 14 to 3 grams daily, according to the individ- 
ual tolerance of the patient Care must be exercised m dosage 
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if the patient at all suggests a myxedematous condition In 
these patients too large doses may precipitate cardiac pain 
Banum chloride m doses of % to % gram by mouth has been 
recommended but we have never found it of marked benefit 
in our own experience, however, it should be tried 

The occurrence of sino-auncular block rarely needs treat- 
ment beyond the correction of the toxic states which usually 
underlie its presence If, however, sino-auricular standstill 
proves to be of sufficient severity as to distress the patient, 
ephcdnne hydrochloride in the dosage described above will 
usually give prompt relief Its action is, of course, to increase 
ventricular irritability Atropine sulphate to relax vagal con 
trol may be useful 

The treatment of intraventricular block is similar to that of 
other types of heart block with emphasis on the use of iodides 
and coronary vasodilators, since this condition is most often 
of arteriosclerotic origin The form of iodide therapy which 
we prefer is potassium iodide in doses of 5 grains, three times 
a da> This dose can be increased to the individual need of 
the patient, Nitroglycerin, sodium nitrite and other forms of 
nitrites may be substituted for this Another group of vaso- 
dilators arc the purine derivatives Those most frequently 
employed arc theobromine m doses of 5 to 7k; grains, diuretm 
(theobromine sodiosahcylate) in doses of 5 to IS grains, and 
theophylline cthylcncdiaminc (also known as metaphyllin, 
euphvlhn, aminophyllin, thcphyldme) in doses of 1% to 3 
grains three times a day Theocalcin, V/z to 10 grains, thco- 
mlnal (a combination of theobromine, S grains, and luminal, V; 
grain), and phy 111cm (theophylline calcium salicylate) tablets 
oi 4 grains each, one after meals, all have a similar action and 
are trcqucntU used with good results At least one is using 
remedies which experimentally have increased coronary flow 

'lii' ' JCt<i;r t0 p! ' c ,1,cm nf,cr tood ami where this is not pos- 
>1e, at least give them with a glass of water, because of their 
tendency to disarrange the stomach In case oi need these 
preparation-- may be given b\ suppository, by intramu«cul » 
mjrction or men intravenously with care 
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like pneumonia or typhoid fever should not be drawn from 
what I have said It is a symptom or sign occurring in vari- 
ous conditions and induced by many factors Controversy has 
raged concerning the etiology and classification of hypertension 
From the standpoint of preventive medicine, the etiology is 
doubtless of considerable importance When once established, 
however, the principles of management of high blood pressure 
are much the same whatever the cause may be, while the 
treatment of complications differs not at all In recent years 
many writers have adopted the term hypertensive cardiovascu- 
lar renal disease as a descriptive diagnosis Others continue 
to call the syndromes in which it occurs by such names as 
essential, arteriosclerotic, benign, and malignant hypertension, 
since they present typical clinical features I have selected 
cases which illustrate some of the common conditions met 
with 

The most serious of all types of high blood pressure is that 
which Volhardt has called mahgnant hypertension It occurs 
more often during the third or fourth decade, but may be 
found in children In most cases it is due to or associated with 
glomerulonephritis, and in the later stages the blood vessels 
in the kidney like those m the retina and elsewhere are mark- 
edly diseased The etiology is obscure The nephritis is 
often caused by infections, such as scarlet fever, by lead, as 
was found m Queensland, Australia , 1 or by other toxic sub- 
stances How the hypertension and vascular changes are 
brought about is unknown The course is influenced but little 
by treatment, the condition progressing till death from an m- 
tercurrent infection, from congestive heart failure, or from 
uremia supervenes In some instances, no serious renal dis- 
ease is demonstrable, although from the clinical picture a diag- 
nosis of mahgnant hypertension may be made 

Such a case is that of Edward J , eleven years of age, whom I first saw in 
November, 1933 His complaints were headache, lassitude, and indigestion He 
had suffered from hay fever and asthma since the age of three, bad had mumps, 
chichenpox and whooping cough, and an operation for the relief of sinusitis 
two years previously During the summer of 1933, he began to have headaches 
and his mother noticed a preference for lying about the house and reading 
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rate ton playing art* hb companions. In tic nest lew months tie bod 
eches Increased In Irrqnency, be lost lb nppetite, complained of heartburn and 
nausea and developed obstinate constipation He had never overcome to 
habit of bed wetting but the tendency to enumb had recently increased 
Htcp often disturbed by nightmare. There was no tony history of 
hypert union. His father was atkrgic to certain foods. 

phjikal examination ihowed bim to be * pale, somewhat oversued boy 
weighing M pounds The blood pressure was 1+4 ayitollc and 110 diastolic. 

The cyrgrounds were negative. The heart was somewhat enlarged, the apex 
beat being feU a little outside the nipple The aortic second sound was loud 
and ringing The radial arteries were palpable but soft 

The blood count was normal, the blood urea nitrogen 9 mg per cent, the 
blood NYaascraunn negative. Repeated urinalyses showed a specific gravity of 
jj 016 to 1 £23 no albumin fa the morning specimens and a trace b those 
passed latfT b tbe day very rarely a few hyaline casts, but no erythrocytes 
The quantity of day urine during a modified Moscuthal test was twice that 
pasvri at rdfht, and the coiicentratbn was normal PhenohuIphoncphthaUb 
riirofaxtkm was good He vras found to be sensitive to a number q( pollens, 
to house dust and to various foods and animal emanations, t Ray and 
dlnkal examination revealed a chronic sinus infection whldx was later treated 
successfully by an ototoryngologet. 

Tbe treatment prescribed was an Increased amount of rest small doses of 
the elixir ol phcnolorbital for his nervousness, and a diet which eliminated 
condiments and the foods to which he was sensitive. For a time bb symptoms 
Improved He gained 5 pounds In four months and he looked and acted 
better but his blood pressure continued high In March, 193+ hh headaches 
grew fcorse and he became exhausted by the slightest exertion. Since then 
his progress has been steadily down MU. Al present emotional outbursts fa- 
somnls, and constant restlessness have been added to tbe headaches and 
fatigability The Wood pressure b now 195 systolic and 145 diastolic Phys- 
ical examination shows nothing new Unlike most cases of this condition there 
h no anemia The urine has a specific gravity of 1.020 and contains a trace 
et albumin ami an ©ccsikmsl hyaline cast. 

The question which faces us in regard to this boy as in all 
cases of tius type is, what can we do for him? Nothing In the 
put medical history otters an adequate explanation of the hy- 
pertension nar do nn> of the physical findings Allergy seems 
to have no relation to hypertension 3 In rare instances a 
tumor of the adrenal gtand causes high blood pressure but this 
, t , lnrMi=rnal 11 te» been cold that chromaffin 
tumors give roe to the paroxysmal type while tumors of the 
, , mar product a sustained hypertension A num 

tier of os« hare been recorded In the literature where surgical 
removal nf the tumor has brought about a cure 1 A pressor 
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substance related physiologically to adrenalin was found by 
Hoyle 4 in the blood of a boy of fourteen suffering from hyper- 
tension There is no direct evidence that m this patient the 
adrenals are at fault However, in similar cases subtotal bi- 
lateral suprarenalectomy has been advocated by DeCourcy and 
his associates, 5 and x-ray treatment of the adrenals has been 
proposed by others Adson and Brown 0 have reported a defi- 
nite drop in blood pressure from resection of the anterior spinal 
nerve roots and urge that this operation be tned m younger 
patients with severe progressive hypertension where nephritis 
is not a factor This procedure requires a high degree of 
technical skill and it is too early to judge what the final re- 
sults may be Nevertheless, so hopeless is the prospect in this 
type of case that even the most radical measures are justified 
After taking the blood pressure m a large group of sup- 
posedly normal young people of college age, I have been struck 
by the number of high readings When the pressure has been 
recorded repeatedly at intervals of from one to five minutes, 
however, it has dropped to normal in the vast majority Prob- 
ably m many cases this lability is a passing phase associated 
with the nervous and emotional instability of youth Many 
young men have told me that they can feel their “blood pres- 
sure going up” when the cuff is being adjusted That is, they 
become aware momentarily of a thumping m the precordium 
and a pounding in the neck or head such as is felt during ex- 
citement or strenuous exertion In others, however, the pres- 
sure fails to subside to within normal limits even after pro- 
longed rest, and careful study shows them to be cases of hy- 
pertension During the past three years in 41 freshmen at 
the University of Pennsylvania having a constant systolic 
blood pressure of over ISO mm of mercury and without dem- 
onstrable kidney lesions or a history of nephritis, fluoroscopic 
examination showed the cardiac silhouette to be larger than 
predicted in 20, and in 5 there was left axis deviation of the 
electrocardiogram In a number of others cardiac enlarge- 
ment and preponderance of the left ventricle was found al- 
though the pressure was below ISO Very few of these stu- 
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dents had any symptoms of hypertension None showed evi- 
dence of congestive heart failure 

It is unknown what significance this unusual lability of 
the blood pressure may have for the future of the individual 
It is apparently due to an abnormally Sensitive vasomotor 
mechanism, and is usually accompanied by other signs of 
sympathetic stimulation such as sweating and increased heart 
rate In such persons the response to stimuli is greater than 
in the average, and they may be classed as hyperreactive nor- 
mals It is Impossible today to say how many of them will in 
future years develop a persistent elevation of the blood pres- 
sure, but by following a sufficiently large number oi this group 
an answer may some day be given Very suggestive studies 
have recently been published by Hines and Brown T They 
have devised a test which they believe serves as an “index of 
the prehypertensive state.” They found a positive response, 
that is, a significant rise in blood pressure after immersion of 
one arm in water at 5 , -6 0 C for one minute in a group of 
hypcrrcactlv e normals as well as in patients with definitely 
established hypertension In cases of essential hypertension 
the magnitude of fluctuations and the mean level of the sys 
tolic and diastolic blood pressure in response to their test was 
depressed by rest of from one to two weeks but not of shorter 
periods ft significant depression was also induced by the 
barbiturates and to a lesser degree by bromides, while bismuth 
•ubmtratc had no eflect and calcium chloride increased the 
response and caused a marked delay in the return of the blood 
pressure to the basal level 

Many writers have asserted that there must be an hereditary 
or constitutional factor leading to hypertension The studies 
of Ayman * Allen* and others support this contention An ab- 
normally functioning endocrine system, a hypersensitive vaso- 
motor center, abnormally reacting sympathetic nerve endings 
nail arteriolar tissue may nil be expressions of this factor 
y.hen It is present m an individual, the stress and strain of 
ife and toxic or infectious agents may serve as accessory or 
activating factors with the development of hypertension as a 
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consequence The ideal would be to discover the presence of 
a hyperreactive background through the history of high blood 
pressure in the family and such tests as that described above, 
and to begin treatment years before the clinical manifestation 
of hypertension This will perhaps be possible when periodic 
health examinations are more widely sought In members of 
the hyperreactive group the same treatment may be carried 
out as m those who have hypertension but no other symptoms 
Foci of infection should be periodically sought and eliminated 
and any underlying abnormality be corrected if feasible I 
do not mean that tonsillectomy and submucous resection 
should be done routinely Each case should be studied and 
treated on its own merits Adequate rest and a habit of life 
free from emotional stress, excitement, and excesses of all sorts 
should be prescribed The patient should be urged on all 
occasions to cultivate above all that state of mind so beauti- 
fully described by Osier in his “Equammitas ” Regular, mod- 
erate exerase, preferably out of doors, periodic vacations with 
complete change of scene and physical as well as mental re- 
laxation, the cultivation of a hobby, are all helpful adjuncts 
to the treatment If symptoms appear, sedatives should be 
given to insure proper rest and relaxation In the milder 
cases I have found allylisopropylacetyl carbamide (sedormid) 
V 2 to 1 tablet, one to three times daily and at bedtime, very 
helpful Sometimes one of the stronger barbiturates is re- 
quired, and often bromides are useful if given over a period 


The next patient, Mrs B V , belongs to a group met with in the practice 
of every physician She is a widow, fifty-seven years of age, undersize, weigh 
mg 144 pounds, and complaining of nervousness Ten years ago she first con- 
sulted a physician because of pain and stiffness m her large joints Her systolic 
blood pressure at that time was found to be 170 She had shortness of breath 
on exertion and became easily fatigued, but had no other cardiovascular synip 
toms About a year later the menopause set in with irregular menses, flushes 
and sweats Since that time she has had dizziness chiefly on change of posi- 
tion, shortness of breath on the slightest exertion, palpitation often coming in 
attacks when she is exated or worried, and at times she has pain in the pre- 
cordium and shooting pains in the left arm She is extremely nervous, sleeps 
poorly, lymg awake worrying, often about trivial matters She has head- 
ache which is seldom severe but is present almost daily as a dull pain in the 
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frontal or vertical reglona. Her appetite b good Her bowels art kept rrguor 
»lth mineral o3 and an occasional saline laotlve. 

She baa bad no period lor several jean, but a lew montls ago t_e ini 
rather profuse vaginal bleeding which continued for two boon. Sbe far Enc 
occasional ephtarla. Some weeks ago Mowing an alteration In tie fepe 
»he became very mnch cached and had an atUck of great breathtenes. ?a- 
pttatlon and aubsteraal oppression. I was called to set bar and 'ted her 
sitting propped up br pillows She was perspiring freely Her %s srenr 
cjanotlc and she was vtrj restless and apprehensive. The systobc bned pen- 
sure was very much elevated being too high to be read by my hgbn um r be: 
diastolic pressure was HO A venesection was done, about 6COc.r ina. 
being removed before tbe pressure fell to 190 Her dyspnea tea - v e er - -. 
discomfort were relieved before I left and on calling fo see her dtr .ffdarert 
mornlng she met me at the door The pressure was 210 r yy' ;-ar nrr 
tollc, but she felt quite well 
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condiments He was advised to rest m the middle of the day and to modify 
his mode of life so as to avoid unnecessary activities and as far as possible worry 
and strain 

For about a year headache was his only complaint On November 24, 
1927, after an crating day he was seized at 1 a m by an attack of precordial 
pain which radiated to the left shoulder, but not into the arms No phys- 
ician was called, and the pain gradually disappeared after about two hours. 
The following morning he felt quite well and went to business as usual Since 
that time, however, he has suffered from frequent attacks of precordial pain 
Although usually induced by exertion, espeaally after a heavy meal, or by 
exatement, they have occurred while he has been at rest At times the pain 
radiates down the left arm as well as to the back and left shoulder When not 
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Fig 13 — Electrocardiogram of Case B J 

severe, it has been relieved by placing a tablet of nitroglycerin beneath tbc 
tongue or by inhaling amyl nitrite On several occasions a hypodermic of 
morphine has been required From time to time he has complained of pain in 
the calves of his legs This appears to be due to vascular spasm rather than 
“intermittent claudication” since the pain is not brought on by walking or 
other muscular exertion 

In 1930, he had a peculiar seizure which, because of its short duration and 
the absence of subsequent symptoms, seems to have been due to a cerebral 
vascular crisis He fell to the floor and for about fifteen ipmutes was unable 
to move, although he did not lose consaousness A local pbysiaan was called 
and found the systolic blood pressure to be 235 His strength soon returned and 
when he walked into the office a few days later there was no sign of paralysis 
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He M gfvtn huolnd U » and added rot wu lifted Grot 

mbfectivc taprovramt followed and he had no more epbodo of tUi aort 
until February, 1931, when on owaienlng one morning be noticed wokneoo 
hfe right upper ertmnity He war nnable to Hit any heavy object and dropped 
jmall things Hfce a pencil The grip of the right band wal meourably dhnfa 
bhed, but there were do sensory changes, do incoordination »nd no M*«eog 
Dosb. For several months some weakness persisted in the right arm and hand. 
This attack alio may have been caused by a prolonged vascular spasm rather 


than Unombosh or hemorrhage. 

At present he is feeling fairly well and b able to cany on a small business. 
He frequently las headaches but they art much less severe than those of a few 
yean ago There is vtrtlgo at limes but no tinnitus. He sleeps (ahly well 
with the help of an occasional dose of bromide or phervoharbltal Although 
moderate exertion Induces palpitation, dyspnea and prtcordial discomfort or 



May 13 1930 December 15 1931 

Fig 14v— Electrocardiogram of Case \V M 


pain he Insists upon diraWng a flight of 3D steps several times a day From 
time to time be has dw bleeds which occasionally require packing He has 
been becoming tnott stubborn Irritable and emotional often crying or flying 
v ° kttfe provocation Tib memory h definitely fling 

fvctiittta there has been no obvious change cm physical examination In the 
put eleven yean. The blood pmsure has remained consistently ibo\e 200 
nU *T *® d HO diastolic. Tbe pulse rate b W and there h in 

oota^nal svntrkuUr premature contraction. The electrocardiogram , hows 
H* Brine hurcm.liytfo.m In ,ddl 
„ ‘ * QM “ l «< too l to 3 m M of , 0 gjr Eve 

wlb ' U n 3 ST"” “ ^ «*■»«• h £ X 

Uh artxs < t hemenhate and nodalloo 

,r, h ' * , M v,Vjra '* *** un * °t jutfcwu .. tht W Jo, prr^tM. 

**■* « •» win b* hri KUh 
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sure for at least ten years At that time he began to have mild precordial 
pain following exertion His blood pressure ranged between 160 and 180 
systolic and 80 and 96 diastolic He had no dyspnea or palpitation, no head- 
aches or other complaints so often seen in patients with hypertension He had 
always enjoyed good health, had been a hearty eater, a hard worker and a 
bon vivant He has been married twice, the second time at the age of fifty- 
four When first seen in 1923, the heart was moderately enlarged and the 
second aortic sound somewhat accentuated, but there were no murmurs and 
no other significant findings on physical examination He had no symptoms of 
decompensation until four years ago when he began to have moderate dyspnea 
and palpitation on climbing stairs and rapid walking However, before the 
onset of these symptoms he usually had precordial pam, often with radiation 
into the left arm which made him stop and rest At times the anginal attacks 
were very severe and occasionally occurred after a period of nervous strain, 
worry, excitement or an evening of bridge A few attacks required hypo- 
dermics of morphine Usually they passed off spontaneously in a few minutes 
His blood pressure gradually increased, being at times over 200 systolic and 
120 diastolic About a year ago he was awakened at midnight by a violent 
pain across the chest, which radiated into both arms as far as the elbow He 
was given two hypodermics of morphine before the pain eased sufficiently for 
him to go to sleep The systolic blood pressure was 10S Next morning he 
awoke feeling cheerful and comfortable The heart sounds were scarcely 
audible, the rate was moderately Increased with an occasional extrasystole A 
diagnosis of coronary thrombosis was made from the clinical picture and he 
was kept flat m bed The following morning, while having a bowel movement 
on the bedpan, he suddenly became intensely short of breath He had no pam, 
but felt nauseated and vomited a little bile He was extremely restless because 
of his labored breathing and was with the greatest difficulty restrained from 
getting out of bed His face was dusky The temporal arteries were bulging 
and the pulse tense His systolic blood pressure was 222 He was bled imme 
diatcly, about 500 cc being removed Hypodermic injections of morphine, i 
gram, and atropine, Vim gram, were given, he inhaled amyl nitrite, and a 
tablet of nitroglycerin, Vioo grain, was placed beneath the tongue Dry cup- 
ping was done over the back and m a short while his respirations became less 
labored, the restlessness disappeared and he soon went to sleep His con- 
valescence was thereafter uneventful and after six weeks in bed he was able to 
be up and around, feeling quite comfortable During the past year he has 
enjoyed fairly good health, although he tires rather easily and continues to 
have precordial pam if he overexerts himself The blood pressure today is 150 
systolic and 80 diastolic The pulse rate is 78 with frequent ventricular pre- 
mature contractions The heart sounds are feeble, the area of cardiac dulncss 
is enlarged, the apex beat being felt an inch and a half to the left of the mid- 
clavicular line There is no murmur There are no other significant findings 
As for laboratory examinations, the urine has constantly contained a httle 
albumin and a few hyaline and finely granular casts The blood count is 
normal and the blood Wassermann negative Electrocardiograms taken from 
time to time have indicated grave myocardial degeneration, and suggested dis- 
ease of the coronary arteries even before infarction occurred 
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As I have said, the general management of patients with 
hypertension and the treatment of symptoms arising from the 
various local and general vascular crises which occur in asso 
dation with it, is similar whatever the cause may be Of 
course when diabetes, gout, thyrotoxicosis, or other complicat- 
ing factors arc present they must be taken into consideration 
and the treatment modified Any remediable condition re- 
vealed by the history or physical examination should be cor- 
rected Attention should be given not only to such physical 
delects as Infected teeth or tonsils, chronic constipation and 
gallbladder disease, but any mental, psychic, or environmental 
conditions which might have a bearing on the case should 
he investigated and adjusted if possible By gaming an under- 
standing of the patient’s frame of mind much can be done to 
assist him in solving his problems Every effort should be 
made to quiet his fears and the thought that death lurks 
around the comer should be banished from his mind Worry' 
induced by the ill advised words of a physician or the report 
of an insurance examiner can raise blood pressure to alarming 
heights What I have said concerning habits and the mode of 
life in the preorganic hypertensive state is doubly applicable 
to those m whom organic changes have occurred 

Rest is probably the most useful remedial measure at our 
disposal Whether It be partial or for a time complete depends 
upon the needs of the indiv idual patient. A half hour or on 
hour siesta following the noon meal or lying down for a time 
on returning home from the day’s work Is often sufficient to- 
gether with a good night’s sleep In some cases a week in bed 
away from the cares and disturbances of daily htc mav be ad 
viable, longer periods nrc seldom necessary It is important, 
hown cr, Hint the patient’s mmd be at ease I well remember 
a case that was sent to the hospital for a rest because of hyper- 
tension and mild congestive heart (allure The Intern ex 
pressed sutprve that the blood pressure remained high after 
<m ays in bed On questioning the woman I elicited ihc 
n omration that 'he had fought against coming lo (he hospital 
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and was greatly concerned about the welfare of her four chil- 
dren during her absence 

The management of insomnia is often difficult Sleep must 
be assured, and if bromides prove insufficient, there are many 
sedatives at our disposal which are fairly harmless Chloral 
and the various barbiturate compounds may be tried till the 
one is found which best suits the individual case The prep- 
aration and dose which induces restful sleep with a minimum 
of after-effect should be selected For nervousness by day one 
or two doses of bromides or of one of the newer sedative 
preparations such as the elixir of phenobarbital, one of the 
other barbiturates, or a proprietary like sedobrol, may be 
necessary 

As for diet, no specific antihypertension regime has been 
devised, but there is general agreement about certain prin- 
ciples Most, though by no means all, patients with hyper- 
tension are overweight The quantity of food consumed should 
therefore be moderate The evenmg meal especially should 
be light Unless there is evidence of nephritis, and according 
to some authors even in its presence, meat should be allowed 
in moderation, that is, a small portion once daily It has been 
amply proved that a daily minimum of % to 1 Gm of protein 
per kilo of body weight is necessary to replace that lost by the 
tissues through Formal wear and tear If albumin is excreted 
m the urine, the requirements are greater It has by no means 
been established that meat eating is a factor in bringing about 
or maintaining hypertension, while the virtual absence of that 
condition among the Eskimos whose chief article of food is 
meat, is negative evidence In patients who are overweight 
fats and starches should be restricted, vegetables and fruit be- 
ing given to supply bulk and allay hunger When coronary 
sclerosis is marked in elderly diabetics, it has been found that 
any great reduction of the blood sugar level brings on angmoid 
pain It may be that temporary lowering of the blood sugar 
as the result of muscular exertion in nondiabetics with nar- 
rowed coronary vessels may account for some of the heart 
pam which is so prominent a symptom m such patients as 
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Mr B J and Mr W M Sufficient easily available carbo- 
h)drate should be allowed such patients 

F M Allen has reported good results m hypertension by 
the use of a diet which contains virtually no salt. To be effec- 
tive he insists that the sodium chloride intake must be so 
small that the daily excretion is not above 0 5 Gm Not only 
Is such a diet almost impossible to prepare outside an in 
stitution, but the results obtained by others attempting Its use 
have not been striking Nevertheless, it seems wise to reduce 
the salt intake to a minimum, while there seems no question 
that pepper, spices, and other condiments should be entirely 
forbidden A satisfactory sample diet is the following 

Attovtd 

A mull portion of meat or fish once dally 
FniHs — raw or cooked 
Oretn vegetable*. 

Cereah. 

Epn to moderation— 1 or 2 daily 

Mint or bottermtlk — 2 at S flaxa tUSy 

PUln puddlnn, Junkrt he eirtm wmto ia. 

Sule bmd, tout. 

Butte rrfthotrt nit 

Ett iparinKl) cspccUHf it olcht. 

For bidden 

Brlfd nltol, »rKl ptcklrd mrat and Osh 
Rich ICKxli, fried food*, etc. 

Tulrto hacy <JU,„ 

Ttn »nd bcuu. 

Conlimfoti. 
twult iturlnjli 


-»«•« a smolc probnbj outw mh 

,rm " hs moderate u<* Tea and Jur ^ * hnt ma> resuIt 

^ of caffe, nc u£n le ™ ° f °’ C 

vn. P ° n thC cenlial system, should be 
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forbidden or restricted to a single cup in the morning, or one 
of the decaffemized brands may be substituted 

When hypertension appears in women at or shortly fol- 
lowing the menopause, it is probably due in part at least to 
disturbance in the endocrine balance Good results may often 
be secured by substitution therapy Intramuscular injections 
of theelin, amniotin or some other potent ovarian extract often 
brings about a fall m blood pressure together with alleviation 
of the flushings, sweats, nervousness and other vascular crises 
characteristic of that phase of a woman’s life 

One possible factor in bringing about hypertension, espe- 
cially in women, is that of unsatisfied sexual desire Very 
little has been said about it in the literature in relation to 
high blood pressure although its other psychic and nervous 
effects have been discussed at length It is difficult to gather 
data on the subject for obvious reasons, but on theoretical 
grounds it would seem to be likely One of the cases whom 
you have just seen, Mrs B V has repeatedly told me of her 
sufferings in this respect following the death of her husband 
after a few years of married life Another patient, a woman in 
her early thirties, asked me to give her some medicine to make 
her frigid On inquiring I learned that following coitus mter- 
ruptus she would he awake for hours with palpitation, head- 
ache, and occasionally nausea In a previous marriage she 
had had no such trouble Instead of giving her medicine 
I talked with her husband and since then, I understand, the 
situation has been satisfactorily adjusted 

There is at present no drug which will bring about per- 
manent reduction of the blood pressure In many cases, espe- 
cially in essential hypertension, a high level is not incompatible 
with well being At times, however, particularly when such 
symptoms as headache, vertigo, substemal oppression, or 
angina are present, or when the pressure has reached such 
heights that there is danger of a cerebral vascular catastrophe 
or of cardiac failure, even a temporary lowering of the tension 
is a wise measure The nitrites in adequate dosage are nearly 
always effective Amyl nitrite and nitroglycerin act most 
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quickly, but their effect is also most transitory They had 
best be reserved for an emergency such as an anginal attack 
Sodium nitnte or erythrol tetramtrate act for longer periods, 
and nhen repeated several times daily are of great value. 

A host of preparations have been advocated, tried, and 
[or one reason or another abandoned Potassium thiocyanate 
his been used in doses of 1% grain, three times daily The 
results while not uniform, occasionally have been quite satis- 
factory The drug is not without danger, however, and must 
be used with caution ,0 The use of bismuth submtrate has 
been disappointing, 11 but it appears to be harmless Mistletoe 
has been widely used in continental Europe, but has not at- 
tained much popularity in this country It seems to relieve 
headache, tinnitus, and dirtiness in some cases when an active 
preparation is used such as the French Intrait de Gui, in dos 
age of 20-40 minims, three times daily 11 Its hypotensive 
effects are doubtful The iodides appear to be of some use in 
hypertension even when the patient is not syphilitic. One of 
the preparations put up in tablet or capsule form is more 
readily tnken by the patient and is less likely to upset the 
'tomach or produce acne than solutions oi sodium or potas- 
sium iodide. Extract of watermelon seed, liver extract, and 
other drugs are on the market, but have not proved of value 11 
At times, espcciall) in cases with considerable coronary 
clcrosls and a failing myocardium, intravenous injections of 
from 10 to 20 cc of a SO per cent solution of glucose often ire 
followed by cnnsulenblc improvement. Hypertonic glucose 
injected into the vein is also useful in cases where we wish 
to relieve cercbril congestion and elevation oi intracranial 
tension 


The treatment of congestive heart failure is In the man 
unchanged by thi presence of hypertension However, whci 
the patient has lad angina the use oi adrenalin is contra 
fmhtaicd Hew a small dose of that drug may precipitate 
'* <’f ewn fatal attack " 1 also wish to cautio 

U 'Y r following coronary thrombose 

Clinical uWinl.nns lave Ixwn supported by experiment! 
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evidence that it may do harm rather than good It is not wise 
to mcrease the strength of the cardiac contraction before com- 
plete healing of the mfarct has occurred Furthermore, the 
onset of ventricular fibrillation seems to be favored in this 
condition by drugs of the digitalis group 15 

In constrictor vascular crises of the extremities, such as 
Raynaud’s disease, which occasionally are associated with hy- 
pertension, acetyl betamethylchohne hydrochloride (mecholme, 
mecholyl) has been used with some success, although im- 
provement may be only temporary It is given by mouth in 
doses of from 3 to 714 grams dissolved in water or milk The 
dose is determined by the tolerance of the patient, the onset 
of diarrhea, flushing of the skm and tachycardia mdicates that 
the dose should be reduced Dry heat applied to the extremi- 
ties or alternate suction and compression of the hmb in an air- 
tight chamber may relax the spasm and improve the local 
circulation 

As has been pointed out by Riesman 10 and others, hyper- 
tension alone is not incompatible with a long, active and use- 
ful life Much can be done to guard the patient against 
catastrophe by sympathetic counsel and watchful care When 
symptoms arise they may be alleviated, and often when the 
more serious complications such as congestive heart failure, 
coronary occlusion, and hemiplegia ensue, nature may be 
assisted in bringing the patient back for a time to the enjoy- 
ment of hfe 
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THE SEASONAL INCIDENCE OF ACUTE CORONARY 
OCCLUSION IN PHILADELPHIA 


Since September, 1931, an intensive electrocardiographic 
study ot acute coronary occlusion has been conducted under 
the auspices of the Robinette Foundation, utilizing material 
from various sources These observations hav c been reported 
elsewhere 1 Between January' l, 1932, and December 31, 
1934, 133 seizures were studied in 131 patients* A review 
ot these records has brought to light a rather striking differ- 
ence in seasonal incidence. Forty seven of the attacks oc- 
curred in the three winter months, 26 in the spring, 12 m the 
summer and 48 in the autumn (Fig 15) Although it is well 
known that mortality from cardiovascular disease is higher in 
Ibo colder months* *• 4 * a sun, ey of the literature has failed 
to reveal any reference to seasonal variations in the incidence 
of at lacks o] acute coronary occlusion Consequently au 
analysis of the data has been made We have attempted to 
deiermlnc whether this group of cases gives a true picture oi 
tlip ■•nsonal incidence of acute coronary occlusion in Phila- 
delphia during the past three years 


• Tin nn uu&rd fa t»„ dialnrt »\uAi Id »ilA tit lint 
■™r*M !■>■ M Wu fc« mn.tf, fn>m lit ttmi Who, K-nral pjfalul 
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Diagnosis — The diagnosis of coronary occlusion was 
established in all cases beyond reasonable doubt on the basis 
of clinical features and electrocardiographic studies with lnpb 
and chest leads Tracings were obtained in 122 instances dur- 
ing the acute stage All but 1° showed characteristic phe- 
nomena m the ventncular complex The remaining 11 cases 
were seen a little later m their course but all showed evidence 
of recent infarction m the electrocardiogram Twenty-four 



Fig IS — Distribution by seasons of 133 attacks of acute coronary occlu- 
sion occurring in Philadelphia, Pa , between January 1, 1932 and December 31, 
1934, obtained from the records of the ward patients of three hospitals and 
from the private cases of S practicing physicians 

came to necropsy, where pathological examination confirmed 
the clinical diagnosis 

Method of Collecting Cases — The material consists of 
all the electrocardiographically substantiated cases of acute 
coronary occlusion which were admitted to the medical wards 
of three large Philadelphia hospitals during this period (90 
cases) To these have been added all similarly substantiated 
cases seen in private practice by five Philadelphia physicians 
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especially interested in heart disease (43 cases) Since all 
available ward cases were studied electrocardlographically, this 
group comprises practically all the cases that occurred on the 
wards of these three hospitals This cannot be said of the 
private cases, since a much smaller proportion of them received 
electrocardiographic study However, there was no seasonal 
variation in our attempts to obtain tracings on the private pa 
tients An examination of Table 1 shows that the seasonal 
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UimrecTiof nv Seasons of 133 Attacks or A cote Corona** Occlusion 
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member of our group has been on duty at the heart station 
at each of the three hospitals throughout the entire period 
Furthermore, due to the fact that most of the cases were ad- 
mitted to the wards as cardiac emergencies there is no evi- 
dence that the desire for teaching material during the college 
session influenced the number of admissions for this condition 
With regard to the private cases, the two physicians who have 
contributed two thirds (29) of them have not taken summer 
vacations of more than one week’s duration since 1931 More- 
over, the proportion of private to ward cases has not decreased 
during the summer, if anything it shows a slight increase 
Vacations of Potential Patients — It is conceivable that 
the lower summer incidence may be due m part to a reduc- 
tion of the total population of Philadelphia during this period, 
rather than to a lower incidence of coronary occlusion m the 
population Several points are to be considered in this con- 
nection (1) It is probable that a greater number of pnvate 
patients than ward patients take summer vacations Thus, 
during this season, the percentage of pnvate cases of coronary 
occlusion should decrease more than the ward cases if vaca- 
tions were an important factor Although the small number of 
cases renders exact figures unreliable, the opposite has taken 
place (2) Fewer people leave on vacations during June than 
m July and August, nevertheless this month shows a lower in- 
cidence than any other Only one case of coronary occlusion 
has been seen m June m three years (Table 2) (3) If the 

seasonal variation shown in our charts is entirely due to vaca- 
tions, the incidence of acute coronary occlusion during the 
spring should be equal to that of the fall or winter This has 
not been the case (4) The summer incidence of coronary 
occlusion has been about one fourth that of autumn or winter 
If vacations during this period of the year were to account 
for such a difference, 75 per cent of the population of Phila- 
delphia, of the ages m which coronary occlusion is most likely 
to occur, would have had to leave town on June 1st of each 
year and remain away until September first 

Consequently it seems that (1) The method employed for 
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TABLE 2 
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roll cell hr cases has been such as to permit us to obtain for 
each month and each season a representative unselectcd 
sample ot the total number of cases occurring in this locality 
W Although the summer migration of people from Phrla 
delphia may contribute to the low incidence of acute coronary 
occlusion during this portion of the year, it could hardly ac- 
count for the marked difference shown in Tables 1 and 2 It 
therefore appears that the seasonal variation in the incidence 
of acute coronary occlusion in this group, is not attributable 
to olruous extraneous factors 

Discussion —The main objection to accepting these figures 
at their (ace value hes in the small number of arses in this 
series We have attempted to supplement these data with in 
formatnm from other sources Vital statistics from Phila 
< riphla and from the Bureau of the Census in Washington, 
- , indicate (hat deaths from diseases of the coronary 
at cm-, are more numerous dunng the cold months The 
, ' ° f ‘ h f for 1933 show that (he curve of 

01 *' xth (rom -ddis. 

•I'CS „( .he coronary artecre-.’ (n^ 0 cases) roughlv paral- 
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lels that of death from all types of heart disease (286,360 
cases) The former curve lags shghtly behind the latter in 
the summer months The latter lags shghtly in the last four 
months of the year However, this information is inadequate 
for our purposes because (1) Acute coronary occlusion is 
grouped with other lesions of the coronary arteries, (2) we are 
interested in the onset of the attack whereas vital statistics 
only show the date of death Only 25 per cent of our cases 
died during the first three months after the attack This 
figure may be smaller than it should be, because a certain 
number of patients die shortly after the attack begins, be- 
fore electrocardiographic study is possible Nevertheless, it 
is obvious that deaths from coronary occlusion may show a 
seasonal incidence that is not necessarily the same as that of 
onset 

It must be noted that the term “spring” has been used in 
this paper in its ordinary sense to indicate the months of 
March, April and May rather than to designate the more 
strictly astronomical division of the year beginning with the 
vernal equinox This terminology has been followed in regard 
to the other seasons also 

It may be that the incidence of thromboses of other ves- 
sels shows a seasonal variation Dana 9 says, of cerebral vas- 
cular accidents, that “rather more cases occur in cold weather ” 
Moreover, one sometimes wonders whether the increased 
winter and spring incidence of hospital admissions for periph- 
eral arterial disease may not be due to an increased inci- 
dence of thrombosis m these vessels during the cold months 
However, no data have been found concernmg seasonal varia- 
tions in blood coagulation nor in other factors which might 
affect thrombosis 

We have not as yet studied the relationship between daily 
weather changes and the incidence of coronary occlusion 
Moreover, we do not know whether the incidence of the dis- 
ease is lower in the warmer sections of the country If so, 
these observations might have a therapeutic implication 

Summary — (1) From January 1, 1932 to December 31, 
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1934 we have ussembled 133 cases of acute coronary occlusion 
in which the diagnosis nas established by electrocardiographic 
as well as by clinical means (2) Forty seven cases occurred 
m the winter, 26 in the spring, 12 In the summer and 48 In 
the autumn (3) The seasonal variation has been similar for 
each of the three years (4) The method of collecting cases 
has been uniform throughout the year (S) The figures may 
be influenced bj the summer migration of people from Phila- 
delphia However, the amount of variation has been so great 
that it would not seem to be explainable on that basis alone 

BIBLIOGRAPHY 

l (a) WoUcrth G Ct and Wood F C. The Electrocardiographic Ihacnasii 
of Coronary Ocduikm by U*e of Chest Treads Ajner Jour Med Sd 
\ of 1W, p JO January 1932 (6) Wood F C, Belkt S., McMillan 
T M and WoHcrtb C C Electrocardiographic Stud) of Coronary 
Octludon Further Olwervttions on the Use of Chest Leads, Arch InC 
Med., sol 5’ p 52 November 1003 (c) WoUcrth C. C„ Wood F C, 
IkHcl S and LdcH.cn J The Electrocardiographic Diagnosis of Coron 
ar> Occladon *Hh Chest Leads Trans A-soc of Amcr Phys, vol 49 
P 2 23 19M 

2 Cohn A h. llrart Disease from the Point of Vie* of the Public Health, 

Amcr Heart Jotfr \ol p 2,5 February 192< 

3 \nerhr<lcrn«l< Edited by E % Cowdiy The MacmQIan Co I93J 

4 Hunde'en H \ n and Fall. 1 S Low Temperature High Barometer and 

Sudden Death Jour Atnn Med Woe, SI VJXf December 11 1926 

3 MchI Pcrty Ufch Barometer and Suddm Death* BrtL Med Jour, £ 
11*5 December 19 19 5 

6 Kcfrrfnec f (J.) Ca*e 34 

J Norman Second Annual Report of J Hampton Moore Ma>ot 
o! PhilaJrlphu, Conubine the Reports of the \arioos DepartrnenU of 
the CHv of rhlbdetphij p 2 5 December 31 1933 

' r aW * tw tki>n fnr SUtLtlc* Bureau or the Census 

WaVbtstcm 1) C PctwjDal Communication 

9 Usna C 1 TeatWV 0 f \mwt DLwavs 10th cd„ 

V Uj Nnr \ oxl. I J2* 


P 445 \\m Wood 




Sfedkel Clinics of Sort* \ merica 
July 1935 Philadelphia A umber 


CLINIC OF ORS JOSEPH C DOANE and NATHAN 
BUIMBCRG 

Jewish Hospital 


OBSERVATIONS CONCERNING EMBOLISM AND THROM- 
BOSIS OF THE AORTA AND ITS LARGER BRANCHES 

Mani of the tragedies of medicine are concerned with the 
sudden interruption of the blood supply to a part Palsies of 
all grades, necrosis of the parenchjmn of vital organs and 
the most dramatic deaths result when arterial occlusion by an 
embolus of an> nature, suddenly occurs The gradual nar- 
rowing of the lumen of an artery, however, rraj eventually 
bring about complete obstruction without death or even serious 
permanent disability following Witness, tor example, the dis- 
couiy of a completety obliterated coronary nrterj at autopsy 
with no historv of serious disability during life The stealthy 
approach of arteriosclerosis with its gradual lessening of ves 
‘el caliber enables the circulatory system to accommodate it- 
self to its local or general ischemia-producing tendencies In 
the instance of arterial embolism, no time is afforded for the 
establishment of collateral channels which m a gradual oc 
cludon would often take place The sudden lodgment of an 
rmltalus m a large vessel is to be contrasted m its effects vnth 
the slow incroachmcnt upon cither the length or diameter of n 
\es cl which is produced by an accumulating thrombus In 
the first instance sudj CT pain with rapid!} developing loss of 
sensation, of normal color and of temperature results In the 
latter these changes take place more »loivlv and pain is of a 
much less Interne character It is the purpose of this pres 
imulnn to discuss whh Illustrative cases ihc causes and re- 
sults , f ob, traction rapid or gradual of large arterial chan 
Pels ami to suggest s,,me methods 0 f diagnosis nn j treatment 
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The problem of coronary obstruction is of such dimen- 
sions that its discussion must be omitted from this paper - 
Moreover, the etiology and symptom picture of cerebral em- 
bolism and thrombosis must likewise be only lightly touched 
even though the frequency of embolism of brain vessels as a 
complication of cardiac muscular and valvular disease is well 
known 

The birthplace of most arterial emboh is the heart Here, 
due to a great variety of muscular and valvular defects, 
thrombi accumulate which when dislodged are carried along 
arterial channels until they reach a vessel whose diameter is 
less than their own Dependent, of course, on the vessel ob- 
structed will be the symptoms produced and the degree of 
resulting danger to life Embolism of the aorta itself is less 
frequent, perhaps because the size of these clots is generally 
insufficient to obstruct a vessel of this diameter Hence, the 
bifurcations of large vessels are favorable points of lodgment 
for emboh Thrombosis is the natural consequence of ob- 
struction of arterial flow and the secondary symptom picture 
is caused by an accumulation of clot from the vessels’ own 
blood Complete obstruction of an artery produces prompt 
stagnation and coagulation of blood in its distal portion 
Moreover, this thrombosing process may assume a chmbmg 
or piling-up phase which produces a series of symptom pic- 
tures as the mouths of arterial branches are successively oc- 
cluded and the organs which they supply infarcted Bull of 
Oslo m 1922 studied the records of 6000 patients who had 
come to autopsy Thrombosis of the right heart occurred 67 
times, of the left, 63 times, m both sides, 51 times It is 
possible, therefore, for infarction to occur in both the pul- 
monary and systemic circulations simultaneously The com- 
monest sources of these thrombotic emboh are according to 
this observer, the right auricle, left ventricle, left auricle and 
right ventricle m the order named In 243 cases of throm- 
bosis, Bull reports but nine of the aorta proper In nearly all 
of these 9 cases, atheromatous patches of the vessel wall were 
responsible for either the inception or the development of the 
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clot Bonowitch and Ira m 1928 studied embolism and throm- 
bosis of the aorta and found them generally of cardiac origin 
These emboli may consist of small vegetations associated with 
an acute endocarditis or they may consist of large clots which 
accumulate when circulation becomes stagnant in the auric- 
ular appendages, the apices of the ventricles or between the 
columnac carm In each instance, cardiac pathology either 
oi a degenerative or infectious nature exists Dccompensa 
tion, ddation of the cardiac chambers and various types of 
arrhythmia, particularly auricular fibrdlation, are found when 
the blood thromboses within the heart Mitral stenosis is, of 
course, notorious for its thrombi producing tendencies and yet 
no form of heart disease is exempt It is of Interest to note 
thnt mitral obstruction not onlv strongly predisposes to em 
Imllsm throughout the whole artcnal tree, but that pulmonary 1 
thrombosis is very likely to follow its stagnation producing 
eiiccts on blood in the radicles of the pulmonary artery Bac 
term! endocarditis, acute rheumatic endocarditis, chronic myo- 
carditis with decompensation and more rarely aortic stenosis 
and regurgitation arc cardiac lesions which have all been ob 
served to be associated with the origination of arterial emboli 
One would rather expect more frequent vascular obstruction 
from emboli than is the case when it is considered that in IS 
per cent of all cases dying oi heart disease, antemortem car- 
diac thrombi arc found postmortem In 30 per cent of mitral 
rtenodc-s coming to autopsy blood ciols, probably formed before 
death arc found within the heart chamber, particularly in the 
hit auncle and its appendages In aortic stenosis where au- 
ricular fibrillation rarely occurs, mtracardinc thrombi arc 
sometimes found because oi the accompanying enlargement 
of the heart 


The attmtinn of the medical profession has been insuffi 
cienll) called to the recognition of parenchymatous infarction 
auevtiog not only the brain but the spleen and particular)! 
hr hul.ua - \ ca«c was recently observed by one or us in 

which a male hi limn two years with mitral stenosis and a 
I rtaunn hi tory of hemlplepa one year before entrance to the 

*** *7 i» 
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hospital was incorrectly diagnosed as suffering from an acute 
appendiceal inflammation because of an attack of pain in the 
right lom Though many red cells were found in the urine, 
an operation was performed but a normal appendix was re- 
moved A later autopsy revealed a massive infarction of the 
right kidney by a cardiac embolus It has been remarked 
that the danger to life and the production of senous perma- 
nent disability following arterial embolism depends upon the 
prompt formation of collateral channels before death of the 
part can ensue The classical illustration of these possibilities 
is represented m the case of Sir Astley Cooper who ligated the 
external iliac and was given an opportunity eighteen years later 
to observe the collateral circulation resulting from the obstruc- 
tion of this blood channel Without enumerating the ana- 
tomical structures concerned m maintaining nourishment to 
the lower limb, it may be said that this circulation was ade- 
quately maintained throughout almost two decades 

Embolism of the aorta is a highly fatal condition Harlow 
Brooks places its mortahty at 90 per cent This observer saw 
but 2 cases which survived canalization of the clot affording 
sufficient circulation to the lower extremities to prevent exten- 
sive death of tissue In aortic embolism the floating foreign 
body progresses through vessels of large to those of constantly 
smaller diameter In embolism arising on the venous side these 
emboli originate in smaller vessels and continue to traverse even 
wider channels until the pulmonary artery is reached where 
they lodge This fact may explain the frequent difference m 
size respectively of emboli from these sources 

We desire to report 3 patients which illustrate some of the 
points brought out in the above discussion 

Oase I — Pauline P , aged fifty, was seen on our service at the Jewish 
Hospital on October 31, 1930, presenting the following history 

One day, before admission, the patient began to experience pain » c 
toes of her left foot During the previous three months, she had experi- 
enced coldness of the extremities and cramps in the calves One year prcvions to 
admission, she had been treated for hemiplegia, probably embolic in nature On 
admission, the salient points of interest pertaining to this illness were dilata- 
tion and hypertrophy of the left heart, and the left leg was cold and cyano 
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from the inkle do upward There was absence of pulsation In the dorsalis 
pedu arter} and ol sensation to pain In the whole loot The signs Incident to 
the progress ol the obstruction were of much Interest The mounting arterial 
obstruction was dosel> measured by csdlloraetric studies The same methods 
were employed hter In the opposite limb where a similar objective and sub- 
jective picture developed A shower of red blood cells in the urtne at the time 
the thrombosis reached the orifice of the left renal was noted The tern 
peraturr c*dlk> metric and hlrtamlne readings of this patient are shown In 
Chart 1 The autop«> revealed about 2 Inches above the bifurcation of the 


CHART 1 


Mia. P P , aged fift> 
Surface Tcvtfxrdhtrc Readings 


KflAl 


Left 


Foot 

U 4 

Foot 

20 4 

1-ey 

31 3 

l^g 

30 0 


Outllomelne Readings 


\nUe 

0 25 

Ankle 

00 

llclo* knee 

0 4 

He tow knee 

00 

Ahox-c knee 

2 0 

Atave knee 

00 


Abo-* in/f 

whml moderate 5 min 
tbre moderate 5 min 
/WiTr knee 
wheal slight io nun 
flare flight to min 

wheal vrrj alight io mm. 
% try Might 10 min 
Pm/* ef Ut 
wheal slight 10 min 
tW Mirhl 10 min 


Readings 
A bote knee 
none 5 mm. 
very alight 5 min 
Bdew knee 
none aoroe 10 min 
none some 10 min 
Ifce-r tfnife 

uheal 0 vome 10 min 
dareO some 10 mm. 
Vorsum tf foot 
wheal 0 »omc 10 min 
CareO some 10 min 


t w,ua t *“ ' umra ™* 

»«* *** ft. * T, U „ JJ.T ' “* *>“« .on 

■'*"*« «d ftt UR U ” SZ£5 b 'jT' 1V Wt mul »*««0 

^ Wirttrd lUslh tmrnnon tlbo *rrt compfetrij 


„r SV\ ° T ? ,lns W* trough the courts 
I'liihtlrlphli, Tt man ° thC ' Hn ° f thc LanUnau Hospital, 

mi »H^'w r n’'v .mTi”, ,n ot fain 
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feet became cold and anesthetic Physical examination revealed a marked 
cardiac enlargement and a blowing systolic and soft diastolic murmur o\er 
the precordnim Both extremities were cyanotic and cold, necrotic m appear- 
ance, and there 11 as an absence of femoral pulsations A diagnosis of 
thrombosis of the aorta at its bifurcation was made Autopsj revealed an 
enlarged and flabbj heart with dilated chambers and narrowing of the mitral 



Fig 16 — Section of aorta showing thrombus tn situ (Note obstruction of 
superior mesenteric arterv and lack of total occlusion of right common iliac ) 

orifice Infarction of the spleen and kidneys was present The abdominal 
aorta contained a large thrombus extending downward from just below the 
celiac axis, the whole lumen being occluded The renals were not involved, a 
lateral channel supplying blood thereto The supenor mesenteric arter> was 
dosed The formation of the dot in this patient is demonstrated in Fi£ ' ' 
showing a space between the thrombus and arterial wall allowing blood 
trickle down 
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Om. m-Huwab B„ aged thirty *<taUt«I to the Jeu-Uh Horpltal 
Aupat 6 1934 complaining of numbnoa and pain In the loser mtremltlea. 

CHART 2 

II B fl^cd thirl> -*3x 8/6/34 
OsnUtmdnc ft codings 

Blood prwure In arm SO 
OadUomctnc rradlnR at writt 4J 

Left Ui *'«** Let 

loot 0 i-oot 

Ankle 0 

Calf 0 Calf 

I Idem knee 0 Below knee 

\bove knee 0 Above knee 

On da% of ndmbworu Thirty six boors after apparent onseL 

CHART 3 

JI II , aped thirty-*!* 8/10/34 
OstUlemdrk Had in ft 
RjgbtLec 


Thigh 

Belem knee 

Calf 

\nklc 


0 

0 

0 

* 

, i 

! 

i 

I 

[ i 

1 

i 

1 

i 

l 

j 


i 

**- l* 


heft 1-rp 



' ^ r r ire (wvm*- H 
’ ,T f r” * l ' j, 


If. a f d-rurnu n Hia op tc , 

t«! trlVlwt Ilhnl’al^n.lIBp:^! 
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One week previous to admission, she had suffered a sudden attack of nausea and 
vomiting with tenderness over the liver area One day prior to admission, she 
suddenly suffered pain in the left leg This patient gives a history of previous 
cardiac symptoms Upon examination, the patient was found to have a 
greatly enlarged heart in the state of auricular fibrillation with an enlarged 
liver The left lower extremity was cold and cyanotic The dorsalis pedis, the 
popliteal and the femoral arteries did not pulsate She was unable to move this 
limb A diagnosis of rheumatic heart disease with mitral regurgitation and 
stenosis, auricular fibrillation and an embolus in the left femoral artery with 
thrombosis was made The result of the oscillometric, surface temperature, 
and histamine wheal studies is set forth m Charts 2, 3, 4 and S The progress 


CHART 4 

H B , aged thirty-six, 8/14/34 
Surface Temperature Readings 



Right 

Left 

1 Toes 

31° 

29 5° 

2 Foot 

31 5° 

29 5° 

3 Ankle 

31 5° 

29 5° 

4 Calf 

31 5° 

31 0° 

5 Below knee 

31 5° 

31 5° 

6 Above knee 

32 5° 

33 0° 

7 Middle thigh 

32 5° 

33 5° 

Gangrene is present and is much darker up to the knee 

Small area on knee 

much darker Area above the knee is same color 

CHART 5 

H B , aged thirty six, 8/1 7/34 
Surface Temperature Readings 

Left Leg 


I oot 


29 5° 

Ankle 


29 5° 

Calf 


29 5° 

Below knee 


30 5° 

Above knee 


31 5° 

Thigh 


32 0° 

All readings ■were made on the dorsum of the corresponding levels of both 


extremities 


of the gangrenous process is shown in Figs 17, 18 One week after admission, 
the patient complained of pain m the right axillary space with cough and ex- 
pectoration A diagnosis of pulmonary infarction was made The patient 
died ten dajs after admission to the hospital Postmortem examination rc 
vealed advanced mitral stenosis, hemorrhagic infarction of the lower lobe of t c 
right lung, passive congestion and mfarction of the lower lobe of the rig 
lung, passive congestion and infarction of the liver and peritonitis due to 
mesenteric thrombosis A large dot was present m the aorta beginning 
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1} India below the celiac axi? It firml\ attached to the vessel wall at 
the bifurcation The left common iliac was completelj occluded There was a 
narrow channel running la ter ally along the right wall of the aorta connecting 
with the right common flhe. The right internal Due was occluded and the 
right external Ebc was just beginning to participate in the process The upper 
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trated in Case I Here, a small embolus may have served 
as the stepping stone upon which an ascending thrombus was 
built Extensive vascular disease with myocardial changes 
were causative In Case II, no doubt thrombosis predominated 
over embolism In Case III, embolism originating m a dilated 
left auricular appendage accompanying mitral stenosis fur- 
nished the causative factor Much has been written in regard 
to the life-saving possibilities of embolectomy It is stated 



Fig 18 — An illustration of the method by which gangrene extends as vessels 
are progressively obstructed by a thrombus 


that after complete obstruction of an artery, the removal of an 
embolus within ten hours is likely to save a part A patient 
under our recent observation suddenly developed an embolus 
in the radial artery which was surgically removed only to have 
a second occurrence within a few hours Embolectomy or even 
amputation in any one of these cases would have been wholly 
futile because the source or birthplace of the clot in Case III 
could not be reached and because of the extensive vascular dis- 
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ease which had already attached the vessels of the other 
limb To surgically attach an aorta occluded by an embolus 
originating in the cardiac chambers is possible and has been 
practiced not a few times, and yet to the authors, the procedure 
appears to offer but little since the source of the difficulty, the 
heart with endomyocardial disease existent or vessels with 
atheromatous walls, has not been remedied Some brief ob 
serrations as to possible preventive methods may not be amiss 
here The danger of the dislodgment of cardiac emboh in 
instances where they are strongly suspected to exist is always 
imminent. The alteration of cardiac rhythm m the use of 
quimdine in the treatment of auricular fibrillation probably 
tends to shake loose mural or interstitial thrombi When car- 
diac chambers arc dilated and rapid digitalization is performed, 
the increase in cardiac contractility would seem likely to 
squeeze out or otherwise dislodge dots Of course, the exist- 
ence ot cardiac thrombi can usually be but a matter of surmise 
Where n septic endocarditis is present, the probability of the 
detachment oi smaller or larger segments of the valve or its 
adherent necrotic tissue, or more certainly the escape into the 
circulation of organisms atone vs atsaavs present. The injection 
of sera or ot glucose solution into the circulation in cases of 
malignant endocarditis is thought to favor the breaking off of 
fnablc valve tissues We have observed in one instance the 
occurrence of a cerebral embolism in the case of a graduate 
mime suffering with an ulcerative endocarditis while anti 
rficptocoeac scrum was being injected into her vein W'c can- 
not believe that the use of anticoagulants such as cltnc acid 
or the citrates can malcnallv delay arterial thrombosis once 
obstruction has been definitely established Yet, in the absence 
of othf r effective remedies, a drachm nf citric acid in a glass of 
water bv mouth or the use of the citrates intravenously should 
tie tried. Cardiac inactivity should be encouraged when the 
existence of thrombi in its dtambers is suspected with the hope 
tint firm mural attachment or organization wilt «oon delay their 
i 'lodgment linallv the contribution which the internist 
nay mate to the surgeon in tb, treatment of va. cular dbease 
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is daily growing By means of refined methods in Case I and 
Case III, the progress of obstruction could almost be as ac- 
curately defined as would be possible by the s-ray with the 
presence of an arterial opaque substance The attention of the 
medical profession should be directed to the necessity of deter- 
mining not only the exact location of the vascular obstruction, 
but also the method of its causation before surgical treatment 
is recommended 
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Philadelphia General Hospital 


CHRONIC GLOMERULAR NEPHRITIS, MILD NEPHROSIS, 
HYPERTENSION, HEART FAILURE AND PERICARDITIS 

Tme patient claims he vu well until February 1934 At ttua time in 
accident in tbe factory where be worked caused * fracture of the fourth rib 
on the right *Me and Indefinite injuries of hb knees and elbows He was 
treated In a hospital for these Injuries and discharged In two nreU in H «or>d 
condition-" He resumed bb work about April lrt but had to return to tbe 
h capital May 1st, because of crippling pains in hb bands and feet- At this 
time a diagnosis of chronic glomerular nephritis, neuritis of tbe extremities, 
ami infected tonslli was made He bad had in the years before frequent at 
tacks ot tonsUUtb to which he paid Uttlc attention There was no history of 
acute rheumatic feser 

lib ttmdb were removed in June and he recovered from this operation 
without undue delay or exaggeration of his ailments- He was discharged 
carl) In Auguri and a week later had an attack of tonsillitis ° This was 
<(ukU> followed by dyspnea cough, and edema, of the anklet These were 
tome* hit relieved by a period in bed- Tbe condition however ihortly be 
came wane and be was admitted to this hospital In September 


At Ihh time he showed marked orthopnea, wheezing irupballoa and 
expiration cold cyanovd n trembles, pitting tdema of tht hands, thighs and 
W' poftnrts of the face and tachycardia There was marked engorgement 
with pulsation of the err viral veins, the thyroid was of normal fire pulmonary 
rnocutxe was normal throughout but there were manj moist riles at the bases 
ri r heart was enlarged transversely the pulmonic second sound mas accentuated, 
and a harsh syrictic murmur was heard in the mitral ana the blood pressure 
»a\ 01'1 5 the Jivtr was JtH two fin-.erhrradllrt hcW the costal margin, 
t*J> no fluid was detecltd in the abdomen 


Tt utbw with an output of no ct <12} ounces) and an Intake of 1320 
<t. (St ouxkts) showed spedtic gravity 1 DIO, a heavy cloud of albumin rtd 
t^od (( ns many epithelial crib hut no ca<ts The examination of the blood 
mtaWd temeglrdun (0 pr t tmt red blood crib J0GOJOOO white blood corpuscles 
™ ^ slKhr wn » 14 r*r cent lymph ocvtcs 60 per cent, blood urea nitrogen 
h r*,. Ui-roal II la 15 mg )> su-ar 116 tog (normal W to 120 mg), total 
ft. tout** Ctm (normal t to ft Cm albumin 7 90 Cm (normal 4£ to 6 Gtn ) 

r' ] 2* S™' y MG mr (normal ^ $ to 

* 7H " fontentrai a tmt showM a variation fo «ne«fir 

' 1X T nCl ,0 ,nM ***** '«*»**» 9 points) with a larger 
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night than by day The phenolphthalem test gave 32 per cent excretion in 
two hours and ten minutes (normal SO per cent) 

With rest in bed and the u=e of digitalis he improved considerably Two 
weeks later another sore throat came on with a marked increase in tem- 
perature, pulse, and respiration, and a leukocyte count of 25,000 It was 
accompanied by edema of the larynx, swelling and tenderness of the thyroid 
gland and marked swelling of the veins of the neck A diagnosis of acute 
thyroiditis was made This all subsided within a week but the infection took 
its toll from his heart and kidneys The edema, cyanosis and dyspnea 
returned, the urinary output was lowered and a small amount of fluid appeared 
m the right chest Blood urea nitrogen went to 68 mg A few days ago a pre 
cordial pain with a pcncordial friction appeared, but as yet no exudate of fluid 
mto the sac has been detected That is the condition as you see him today 

The diagnosis of nephritis is made on the swelling of the 
hands and face, anemia, low output of urine, increased per- 
centage of the night urme, with albumin, red blood cells, and 
epithelial cells m it, nitrogen retention, decreased phenol- 
sulphonphthalem excretion, and decreased ability to concen- 
trate the unne This is probably the primary disorder and it 
is believed that the repeated attacks of sore throat have been 
the cause 

Nephrosis is diagnosed because of the marked albuminuria, 
a blood chemistry which shows a reversal of the amounts of 
albumin and globulin, decrease of total protein, and a moderate 
increase of cholesterol The low urine output, albuminuria, 
and marked edema may be accounted for by the associated 
kidney and heart disease 

The diagnosis of heart failure is warranted by the marked 
dyspnea and cyanosis, extensive dependent edema with oliguria, 
tachycardia, enlarged heart with mitral regurgitation, and 
venous stasis, with consequent congestion of the lungs and 
enlargement of the liver 

The history of the patient’s disease may be quite clearly 
outlined For years he has had attacks of tonsillitis The 
acute infections, and particularly those of the tonsils, appear 
to be the chief causes of glomerular nephritis There prob- 
ably never was in him a frank, acute nephritis with outstand- 
ing symptoms, but an insidious inflammation and destruction of 
glomeruli Each attack added a bit more trouble and this was 
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intensified by the patient’s neglect of the infection If progress 
is to be made in checking the incidence of nephritis, which is 
one of the chief causes of death, the people must be trained 
to take better care of mild infections Blood pressure in 
creased as hidnev damage increased In glomerular nephritis, 
the tubules degenerate in proportion to the inflammation of 
the glomeruli As the tubules degenerate, nephrosis develops 
with changes in the blood cholesterol, total protein, albumin 
and globulin If the acute nephritis recovers, the tubular de- 
generation mav continue and there remains an unmixed neph 
rows On the other hand the glomerular damage may pre 
dominate and the tubular play onl) a minor part. This is 
probably the case in this man, for his nephrosis is not severe 
the important consideration being the decrease of albumin and 
increase of globulin The nephritis and the moderate mild 
nephrosis arc not enough to account tor his marked dyspnea, 
edema and albuminuria 

Vi e must then look to his heart disease and heart failure 
to explain these The mitral insufficiency may have been 
can ed by tonsillitis or an unrecorded attack ol rheumatism 
More likely it is a result of his hypertension and artenoscle 
riwls The murmur in such cases is harsh, as his is The 
mvocardium fails as nephritis and hypertension increase Each 
attack of tonsillitis has added to this damage He had edema 
of Ins ankles after a sore throat last August He improved 
mull another attack of tonsillitis ocurrcd after his admission 
to this hospital This was followed by thyroiditis with edema 
of the glottis and lid* combination ap]»rcntl) did great damage 
to heirt and kidneys While removal of faucial tonsils docs 
nd tin throat of most of the ivtnphold tissue and prevent 
further attacl s there is alnavs left some of this tissue This 
mav Income inflamed and cau«e much disturbance Appar 
cntly that was the cast here Kulnev failure Is progressing 
a t' cvidmrrd In he increasing blood urea nitrogen Then 
two day* ago pericarditis appeared this is probably an ex 
( re- lea i,( ht< uremia 

In planning Ids Irratmatl we are confronted with heart and 



174 


HENRY DRAPER JUMP 


kidney failure The most important thing beside complete rest 
in bed is digitalization This was done before the last infection 
and with the slowing of his heart the urine increased and edema 
lessened But his myocardium is probably less responsive now 
Then for the first twenty-four hours let us give him a drachm 
(4 cc ) of tincture of digitalis every six hours, for the next day 
30 minims every four hours while he is awake This should 
be continued until his pulse reaches 66 to 70 If this be taken 
just before each dose of digitalis, the drug may be omitted 
when it reaches 70, and toxic effects avoided 

Liquid intake should be restricted to 2 to pints (1000 
to 1250 cc ) When an increased output is established and 
edema is subsiding this may be cautiously increased if the out- 
put keeps pace with the increase Salt must be restricted for 
practical purposes, it may be withheld m cooking and an after 
dinner coffee spoonful given with each meal This amount 
sprinkled over the food pleases the patient more than an equal 
quantity mixed with the food The Karell diet, a glassful of 
milk at 8, 12, 4, and 8 o’clock, would be of value at the begin- 
ning It is low m salt, protein, and liquid, it contains but 
27 Gm of protein and less than 600 calories This cannot be 
kept up for more than three or four days because of its low 
nutritive value and the discontent of the patient 

If digitalization does not increase the output considerably 
diuretics are called for They are of little value in edema of 
nephritic origin, but of considerable value m that due to heart 
failure The insufficiency of the heart m this patient is prob- 
ably responsible for most of his edema The powerful new 
mercurial diuretics — novasural, salyrgan and mercupurin — can- 
not be used except with great caution, because they may in- 
crease the kidney damage Ammonium chloride or ammonium 
mtrate given for two days before will increase their action 
The dose 10 to 15 grains (0 6 to 1 Gm ) is given six to ten times 
a day The drugs are furnished in 10 per cent solution m 
ampules and 1 to 2 cc are given intravenously or intramuscu- 
larly every three or four days If red blood cells increase m 
the urine or the output decreases, they should be stopped 
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The purm derivatives Theophylline (theoan), theobro- 
mine and caffeine are effective Their diuretic value is m the 
order just mentioned The dose of the theophylline is 15 grains 
(l Gm ) a day divided into 3 to 5 doses It is prone to cause 
nausea and seems not to be effective after three or four days 
Theobromine has usually been more effective in my hands than 
theobromine sodiosahcylatc (diuretm) Either should be 
given in 15 gram (1 Gm ) doses three or four times a day 
Caffeine is given in the same dose as theophylline The cere- 
bral excitement which it causes is a detriment to its use in some 
cases The alkaline diuretics arc usually not so valuable as 
those just mentioned 

The edema of the legs is often slow to move and bursting 
of the skin may occur The Southey tubes, one in each of the 
inner and outer sides of the thighs and legs (8 in all) will take 
out a great deal of the contained fluid Puncture into the sub 
cutaneous tissues will do the same, but the constant ooang 
mil keep dressings and bedclothes wet Infection maj follow 
cither of these measures, particularly when nephrosis is pres- 
ent Tins dinger, how ev er, has been exaggerated, for it seldom 
occurs if antiseptic dressings are applied The small amount 
of liquid in the pleura and pericardium may be ignored for the 
present, for it will probable be taken up as the heart action 
improves In case it increases and embarrasses the lungs and 
heart, it must be aspirated 


In planning the dirt, the large percentage of albumin ex 
i riled would impel us to feed more protein to make up for the 
lies Hut the quantity of urine is low and the total loss is not 
much The total blood protein Is about the normal If it be 
true tliat edema occurs in nephrosis, when this falls below 
55 Cm per 100 cc , we cannot credit his edema to this cause 
The high urea nitrogen m his blood dora call for a low protein 
diet and t would gne him 45 Gm a dnv, which is more than 

' ™ m , 1 *' r U ° ° S W ’' VfdRhi 1 W1,cv ' ^ retained nitrogen 
Mill decrease as the quantity uf urine increases and then we 
can mere lie tm protem gradually to l Gm per kilo Tins 
hither amount w,U be of value in improving hlVnutrlUon ami 



176 


HENRY DRAPER JUMP 


blood value While he is on the low protein diet an increased 
amount of carbohydrates should be given to furnish energy 
and save his body proteins This can be accomplished by 
giving fruit juices, bread and potato, and adding lactose to the 
milk 

But the outlook is bad The long-continued hypertension 
and frequent infections have probably so hurt his myocardium 
that it will never become very effective If, however, it does 
respond, I believe his nephritis will be less evident or will be 
more amenable to treatment The removal of the tags of 
tonsils and other lymphoid tissue by the electric needle or 
cautery, may be considered when his condition warrants it 
But it is a question whether such a time will arrive 
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PROTEOSURIA IN AMYLOID NEPHROSIS 

A case ot amyloid nephrosis is presented in order to report 
certain interesting findings in the urine The history and 
physical findings may be briefly summarized as follows 


Hiitory— The omet of the patient's disease began at the nge of eleven 
>cars when he was hit beknv the right Yore with a baseball Within a few 
days after the aeddent In April 1924, be wu operated upon for an acute 
oilrorayellth of the right UbU. A sequestrum sn removed from the right 
tibia In June 19 4 Hb convalescence was prolonged and pus drained from 
the Won In the right tibia for over a year In July 1926 an osteomyelitis of 
the right Ilium developed and In April 1927, an o4teom>ctitb of the left 
burmis from which a sequestrum was rrrao\cd. In August 1930 the right 
Wx was amputated because of the chronic osteomjelltb. At Ibis time there was 


a dl charging slaw at the right elbow Unt3 AprD 1932, the patient apparently 
prnenttd no evkknee of kidney disease At this time however, bia urine began 
to show albumin h> aline and granular ca.U, and his kit leg became slightly 
nb-malwji The t orient was referred to the medial ward and was observed 
l« 'rrnal t As In all during the count of 4 a drab slow to the hospital from 
April 19 \2 untU the time of bb tleath In February 1934 

CUnlcaf Course and Physical Findings.— On idmbslon to the ward In 
ApiO tor tbp patient bad no complaints eicepl of iwrifing of hh kft tag and 
h headache Ue »rH>ed SO pounds and appeared sparely rwurfched 
t* wf> dr\d and pale lit was an Italian youth looking at kail five 


sci's Jtjferr than hU ri'-m are ol nineteen jtata. He had a gmmllrrd 
a ‘»un The o-teumjehric loioni were entirely Inactive The heart was 
rirnlr en’arr^d w»th » systolic murmur beard at the apex. The liver and 
tfko pal -O^r The urine ccntahWd litre amounts of protdo, many 
*'*7" and rnutbr a t and thawed a tmrimry to fitarinn of ik* sperifk 
i;’ >«* *-“ 1 «« t*«Uj ba!« .nr fond in Un 

.r . < ‘ ,T,IW *’ l>t ' r ' lh "^ lc m s /mao p, r njMt nmim 

’ !!-■( .41 , Vulorrtt^i Wlmrrn u/JCO *nrt 1 XCO TK 
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protein concentration in the serum was 3.8 Gm per 100 mil and the cholesterol 
concentration was 248 mg and later 3S8 mg per 100 mil A diagnosis of 
amyloid nephrosis was made at this time 

On a high protein diet and at rest in bed the amount of edema graduall) 
diminished until October, 1932, when he again developed generalized anasarca 
and a waxy pallor The patient was discharged from the hospital much 1m- 
proied and without edema in December, 1932, and remained ambulator)’ at 



A tttt* C* IU 

' :L months oj obsirvalion 


Fig 19 — Clinical data 

his home until February, 1934 During this interval he took a diet containing 
approximately 100 Gm of protein per day Slight edema was observed on 
several occasions during this period 

In February, 1934, he complained of throbbing pain over the right ikum 
and sore throat, he had anorexia and felt weak Phjsical examination re 
vealed an acute pharyngitis, and tenderness of the right ilium without redness 
or swelling A unmferous odor of the breath was detected In the course 0 
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day, He patirnt dtrdopcd .nuria htousta, and btama Kmkomatoac 

and died of uremia , , , . ... 

j*ecroi*y Findings— The pathological diagnose* included amyloid dis- 
cs.* of the kidney*. *P^ *od adrenals mjocardlal hypertrophy, early 
pericarditis and peritonitis pulmonary tuberculosis 

The Kidneys of approximate!} normal sixe were slightly granular with 
marled reduction of the cortex and enlargement of the pyramids- Micro- 
scopically almost all of glomeruli were exteniirdy infiltrated with amyloid (Fig 
22) These infiltrations seemed to arise In the walls of the vessels and to com 
press glomerular spaces to that the tufts often la> In contact with the capsule 
walls There a, as in addition considerable round cell Infiltration Extensive 
om>bld was present throughout the pulp of the spleen and In the cortical rone 
ol the adrtnab No amyloid was found in the liver 

The lungs contained a few old tubercles and one small tubercle was set® 
in the UttT The heart a as enlarged and sparsely covered with a fibrinous 
rrudate A ill„hl amount of exudate in the peritoneum bound loops of the 
small Intestine In a fen places ho server none of these adhesions were old. 

Laboratory fltudlea. — On Fig 19 are given the mean syitollc and diastolic 
L>W1 pressure read iocs the urea clearance and p hen olsulph on eph thaleln tests 
urr* nonprotein nitrogen and the serum protein concentrations during the 
period o! observation It wCi be seen that there was a diminution In the con 
ct Titration ul protein particularly the albumin fraction during the early period 
of observation when he had much edema The concentration of albumin 
remained below the normit kvtl throughout tbc entire period of sUidj 

The concentration of Wood urea niirottn and nonproldn nUrofen increased 
stradflj throughout the cour* of bb fllnen, the concentration of the urea 
nitrogen being 165 nu; pee 100 mil on the day before death The concentration 
ol rrtaUnhe in the blood at this time was M tug per 100 tnth 

The vto drotcucr was gradually diminished to ll per cent of average 
m ftnai function prior to death In estimating the urea, clearance no correction 
waA introduced for diminution of Unue mulling from the amputation of the 
bv 

In SomnUr ind Dcermber 193? a Congo red test was made and 
Jf'vijl utnhr< were earned out with mpcci to the electrolyte pattern of the 
*erom «cd the protein excretion In the urine 

Coup Ktd TVd — hermVoVF has shown that lo normal individuals approx 
imitrir Q prr cent Couto rtd ln}etttd imrasrnoody cUappears from the 
l d Miratn within one hour after the injection whntas, tbrre b 40 to 100 
W not dlu (1 *arflnrr fa yctl^t *fth amyloids Three and one -half tc 
* 'IT <IT * V,(u!lcn *** **>* ' n hvtrd lrtra\vnoud> completely dvan 
\u vr rT 5 <In: M ^ M xu oi ** hour awl " 0T * *« Woxrred In 


IV w"! 1 !' 1 r n »» “««“> iWlrnlu,, ltc ehM m 

,wJv. t * T , ,Vc * »r ph.ntA.lr M d 

iVr , 1 b 1 In n * '** Strand ct mrr,tiatfa® ol proton »nd 

t n r ol ■ ul vr n *" s,ro ' »" «*■ 

' -lw,' 1 '"“Wl (■»< Ibt W.d co^uxfep <,[ b«c 
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TABULATION 


Scrum Electrolytes November 14, 1932 


Total base 

Scrum sodium 

Scrum calcium 

Scrum magnesium 

Scrum chloride 

Serum inorganic phosphate 

Scrum COj 

Scrum protein 

Serum specific conductivity 


144 0 m Lq per liter 
136 4 m. Eq per liter 
49m Eq per hter 
2 0 m Eq per liter 
108 8 m Eq per liter 
5 5 mg per 100 irjl 
50 0 col umes per cent 
4 0 Gm per 100 mil 
0 01280 mhos 


Untie Proteins — The results of the studies as to the nature of the protein 
excretion m the urrnc may be summarized by the three fractionations given m 
Fig 20 

Fractionation I — The filtered alkaline urine was careful]} neutralized 
and heated to 100° C m a water bath A precipitate formed which could be 
either albumin, globulin, or both The filtrate gave a strong Biuret reaction 
indicating the presence of primary or deuteroproteoscs or peptones 

To this filtrate vias added (NHi)^Oi to half saturation A precipitate 
of primary proteose was obtained This filtrate gave a Biuret reaction indicat- 
ing the presence of dcuteroproteose or peptone 

To this filtrate lias added (NH<)-SO« to complete saturation A heavy 
precipitate of dcuteroproteose was obtained The filtrate from this fraction 
gave a faint Biuret reaction indicating the presence of small amounts ol 
peptones 

Fractionation II — To filtered neutralized urine (NH 4 )j SO i was added to 
half saturation A heavy precipitate developed which could be either globulin 
or primary proteose When water was added to this precipitate a clear solu- 
tion was obtained Sufficient salt adheres to such a precipitate so that globulin 
if present goes into the solution However, globulin is coagulable by heat and 
proteose is not When this solution was heated to 100° C no precipitate 
developed, indicating that the precipitate consisted of primary proteose and not 
globulin 

The qualitative analysis of the proteins m the urine thus indicated the 
presence of albumin, primary and deuteroproteose and traces of peptone 

Fractionation III — For the quantitative estimation of the proteoses present, 
Hahn’s method as developed by Seibert 5 was used In this method 16 per cent 
trichloracetic acid and 4 per cent pbosphotungstic acid are selected as the pre- 
cipitants which wdl differentiate most sharply between the protein molecule 
and its fragments — the proteoses Trichloracetic aad precipitates albumin and 
globulin whereas, phosphotungstic acid precipitates albumin, globulin, and 
proteoses The quantitative analyses of the urine indicated that as much as 
17 per cent of the total nitrogen present w as proteose nitrogen and that the 
urine contained in one day’s excretion as much as 2 4 Gm of proteose nitrogen 
Of further interest was the behavior of this urine with respect to heat 
When the acidified urine was heated m a water bath to 100° C albumin wa 5 
obviously precipitated When this precipitate was filtered off while still hot, 
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after one or two recoolings the precipitate did not reappear and thus was 
probably unlike typical Bence-Jones proton This phenomenon is represented 
graphically m Fig 21 


DISCUSSION 

Bence-Jones, 3 in 1847, described the behavior of urine from 
a case of osteomalacia The protein of this urine was not pre- 
cipitated with nitric acid m the cold except on long standing 
but when the urine was heated and allowed to cool it became 
solid This precipitate redissolved on heating and formed 
again on cooling Urines responding in this way have been 
found in a variety of clinical conditions such as multiple 
myeloma, diseases of the bone marrow, leukemia, Hodgkin’s 
disease, hypothyroidism, etc No one, in spite of numerous 
attempts, has succeeded in isolating consistently from such 
urines a protein of uniform characteristics The isolated 
proteins have varied in their capacity for crystallization, in 
their crystal forms, m amino nitrogen content, and lmmunolog- 
ically No one has clearly defined what constitutes a Bence- 
Jones protein and no one can state whether there is one such 
protein the properties of which vary because of the associated 
proteins and other conditions or whether there are several such 
proteins The substances of this class studied by various 
workers have often been classified as proteoses, but by some 
writers have been regarded as more nearly akm to the simple 
proteins 

In the urine we have studied we prefer merely to report the 
finding of albumin and of primary and deuteroproteose and a 
behavior with respect to heat which resembles, through the 
period of one or two coolings and reheatings, Bence-Jones 
protem, but without asserting or denying that we have present 
a protein of the Bence-Jones type 

Of greater interest is the fact that many observers have re- 
ported large quantities of globulin m the urine of patients 
suffering with amyloid nephrosis In the reports that we have 
examined there apparently was no attempt made to distinguish 
between a globuhnuna and a proteosuna The findings in our 
case of proteoses and of no globulin suggest to us the possi- 
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bl |,tj that protoosuria rather than globulmtiria may be a char 

actcnstic finding of amyloid nephrosis 

The Congo red test has, in recent years, been shown to be 
an important aid in the clinical differentiation of the lipoid and 
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imjloid types of the nephrotic syndrome l*r«.i loualj , tl 
differentiation u<ualk rested ujron i consecration of tl 
hi tory Vrtim in infectious process of long duration anl 
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dated the appearance of nephrotic symptoms m patients with 
the physical findings of enlargement of the liver and spleen, 
amyloid nephrosis was generally suspected With the use of 
the Congo red test more direct evidence as to the presence of 
amyloid material may be obtained The principle of the test 
depends upon the fact that amyloid material absorbs Congo 
red, causing its rapid disappearance from the blood stream and 
a diminution in its recovery in the urine The value of this test, 
first described by Bennhold in 1923, has been amply demon- 
strated by many investigators 

SUMMARY 

Studies of the protein excretion in the urine and the electro- 
lyte pattern in the serum of a patient with amyloidosis are pre- 
sented 

The urine contained large amounts of primary and deutero- 
proteoses, and albumin It exhibited a behavior with respect 
to heat which somewhat resembled Bence-Jones protein 
The diminution m the concentration of base bound by pro- 
tein in the serum was compensated for by the increase in the 
concentrations of chloride and phosphate 

The Congo red test m this case was typical for amyloidosis 
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DIAGNOSIS OF ATYPICAL ACUTE APPENDICITIS 

AvFENmcras, acute in type, is a \cry common disease 
It » reported to be the cause ot 7 5 per cent ot acute inflamma 
lory processes m the peritoneal cavils of the adult and 90 per 
cent of similar conditions in children under ten years of age 
The condition has been pathologically recognized since the 
eighteenth century and dimcallv known since the nineteenth 
centum Despite these many years of familiarity the mortality 
is entirely too high It mould seem that a disease math such 
a simple orderly and typical symptomatology ns described in 
the textbook should be recognized Such cases are properly 
diagnosed early and mortality figures in these instances are 
commendable ns they should be But atypical cases occur all 
too frcqucntU Royster quotes “the only hand that paints a 
perfect pathological picture is the hand of death ’’ 

1 ning tone, years ago, reported the frequency of the das 
‘leal or typical signs and symptoms in acute appendicitis cases 
under his care to be as follows Tvpicai pain 75 per cent, 
nau*n or vomiting 70 per cent, localized rigidity 59 per cent, 
u nip mure re-c 67 per cent, kukocvtosis 76 per cent 

In our experience thr above figures are somewhat approx 
imaled ‘hnwang right loner quadmnt symptoms in 77 per cent, 
nan ci and vomiting in 6b 2 per cint, local rigidity m 79 6 per 
run, trm[>crauitc ta-c Ohoc^ h m 71 percent, leukocytosis 
abut 10 OXI m K2 per cent It willbc*cen on combining these 
two gimtp, ot neutc* that about 25 per cent of casei are 
atvpkal in that tmi or more ot the ‘recalled ‘cardinal findmis 
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of acute appendicitis are absent It must be understood that 
pain is the one and only symptom that every case of acute 
appendicitis has It, however, may be atypical in localization, 
its character, its duration and severity 

For future comparison it will be well to outline here the 
chmcal findings in the typical case In such there is a very 
definite sequence and orderliness 

Primary Pam — Pam of a colicky or cramplike nature 
with more or less general distribution over the abdomen begins 
at any time regardless of ingestion or activity, rather suddenly 
and continues with increased severity in intermittent waves, 
often described as gas pains At this period there is no localiza- 
tion, no rigidity and no tenderness This pain reaches its 
maximum in the first four to five hours (Bernie) and is com- 
plained of m the epigastrium or around the umbilicus 

Primary Nausea and Vomiting- — These follow, never 
precede, the primary pam, within an hour or two and continue 
for a short time only Excessive and long-continued vomiting 
is not usual, as in gallstone colic for example 

Secondary Pam, Tenderness and Rigidity— At this 
time, four to six hours after the onset of the disease, the pam, 
now more or less constant, with exacerbations, becomes local- 
ized in the right lower quadrant (McBurney’s point) and is 
associated with local tenderness and muscular rigidity The 
vomiting now has ceased Shortly after the pain (two to six 
hours) there is some rise of temperature, usually around 
100° F The pulse rate is somewhat increased and there is an 
increase in the polymorphonuclear leukocytes There is a 
tendency to constipation and the patient is uneasy and restless 
Any case that deviates from the above is more or less atypical 
and consequently on the average more difficult to diagnose 
promptly Although several other factors, such as delay due to 
other insurmountable conditions, anesthesia accidents and 
surgical blunders may account for some mortality, yet analyses 
of our case reports mdicate the chief cause of the high mor- 
tality is the delay in making the proper diagnosis until after 
the disease has ceased to be limited to the appendix The 
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absence of the typical symptoms may be considered for tie 
purpose of study from the standpoint of age. In literature the 
statement has been often made that acute appendicitis is chiefly 
a disease of jouth and young adults, and untit more recently 
only infrequent reference was made to cases occurring in chil 
dren under five years and adults cner sixty rears of age 
Latterly authors are stressing the occurrence of these two 
groups and reports indicate about IS per cent of cases occur 
in the first decade of life. Perusal of our cases shows that the 
\oungcst was three and one-half months old, 2 7 per cent were 
fire jears of age and 9 4 per cent were under ten jears The 
delay In diagnosis is clearlj shown by the fact that 94 1 per 
cent of cases under five rears of age bad to hare drainage and 
100 pci cent of ndults fifty fire jears or older had the wound 
drained Macs found the same condition in his older patients 
Hearing in mind that appendicitis is responsible for from 75 
to 90 per cent of acute lntrapcntoneal infections regardless of 
age, nail reduce the number of delared diagnoses In other 
words, be "appendicitis minded” until > ou arc convinced other 
wire. A j oung child with a resentful abdominal wall and who 
Is waVeful requires careful observation Children with the 


referred abdominal signs ol other febrile disturbances mil usu 
alls sleep Persistent vomiting, even in the absence of other 
symptoms should make one suspect appendicitis until proved 
otherwise In children as m adults, appendicitis may follow 
acute tonsillitis, bronchitis and maj be concomitant with 
pneumonia One such case with the double diagnosis made 
preopenUvelj occurred on the writers’ service Chills in 


appendicitis and preceding diarrhea occur more often m chil 
dren Coniuoon with pneumonia is frequent Adams and 
llrrgrr reports m 145 cases of pneumonia, 17 5 per cent were 
incnrrrtth diagnosed appendicitis The historv of n "cold,’’ 
Vaerr chill reqwrotoiy hurrv a grunt, mobile, nasal alae dia’r 
rhea high (ever, 10s ' to 104 r facial llu«h and sometimes 
bhnl hrtpe. point the way Children w it), expiratory enndt 
tloa arce imlly rrstloK and irritable 


'pprr. licit.- disa occur stmullnwi-uudv with 11, e rvanlhcm 
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ata, but very occasionally, although when abdominal symp- 
toms dominate the picture it is impossible to be sure Royster 
says “there is no known exact method of saving the situation 
except by thinking of measles or scarlet fever and being sure of 
appendicitis ” 

Speese and Klein called attention to acute mesenteric 
lymphadenitis as simulating acute appendicitis most closely 
If confusion exists it is best to operate for appendicitis as the 
operation does no harm to the lyphademtis present 

The writers have had this experience several times In one 
child in particular who had persisting vomiting, colicky pain, 
audible peristalsis, generalized abdominal tenderness and right 
lower quadrant resistance, associated with 22,000 leukocytes, a 
normal appendix was found, also a diffuse mesenteric lymph- 
adenitis One node removed for culture showed Streptococcus 
hemolyticus The patient recovered nicely 

Pneumococcic peritonitis simulates appendicitis but it is 
characterized by a much higher temperature, 104° to 105° F , 
diarrhea, leukocytosis of 40,000 to 50,000, occurs usually m 
girls and frequently has an association with pulmonary, ear, or 
pharyngeal infection This condition, as well as pneumonia, 
measles, scarlet fever do poorly if operated upon under a diag- 
nosis of appendicitis 

Pyelitis, acidosis, mesenteric lymphadenitis, parietal neu- 
ralgia, gastro-ententis, are not endangered greatly by an appen- 
dectomy When m doubt it is safer to operate > 

Gaimng the child’s confidence before touching it, then 
directing its attention and your examination to the unsuspected 
areas first will often permit a later approach to the spot under 
suspicion Many times the child if asked will indicate with his 
own finger the spot of tenderness or pain 

Persisting colicky pam, followed by nausea or vomiting 
with local or general resentfulness, tenderness and rigidity is 
strongly suggestive of appendicitis m the child Under such 
circumstances it is best to remove the appendix You may 
remove some normal appendices but you will save many fives 
also 
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Cue X . — An tof.et lim sad o«to!t month. old « .dmltted to to 
ho.pL Pith .be bttorj tot a fight tagutol hrmU had beet, down lor two 
diyt The chDd bed befo vomhlng and bed no bowel mortnw*- 
eacdiatlon dUdwed . greedy dblended abdomen, adtb absent perWelto The 
hernia ™ nebhee tense Mr tender and yet the child Pets deapetatel> m and 
ataett moribund. Under local anesthesU the hernial sac was opened and 
normal gut eiposed. The sec conUlmd a gangrenous appendix Appendectomy 
and herniorrhaphy nr performed and the patient recovered 


Case TL— A little pul, tom jean old whBc recovering (torn tondllilb, 
dec doped generalized abdominal pain at 11 ocloclc Fhe boon later the 
temperature was 102 1 , the ltoltocylt count 18^00 At this time the entire 
lower abdominal will wwi right Laparotomy revealed acute ruppuratlvc appcn 
dlrilb the pehrij being lull of a cloudy fluid 


Many children have attacks of acidosis valh associated 
pun, temperature and vomiting This same picture may 
readily be secondary to acute appendicitis If in doubt, treat 
the patient for both conditions, even though you arc positive of 
acidosis md uncertain of appendicitis, ns operation properly 
guarded will not jeopardize fife and often cures the cyclic 
vomiting attacks of acidosis All writers agree that the mor- 
tality In children under five years to two to three times higher 


than in adults Diagnostic difficulties are directly responsible 
In view of the fact that the patient is often too young to accu 
lately describe the pain, the most constant cardinal symptom, 
the diagnosis is made most difficult Great tact, patience and 


psychology help m this stlualton — otherwise an accurate phys 
leal examination will he impossible 

At the other extreme of life also the diagnosis is often 
difficult The abdominal wall of the elderly is frequently 
flabbv with loss of muscle tone and no semblance ol rigidity 
Old jieople do not have the same acute reaction to pain as young 
adults, nor do they vomit as readily, nor arc they always very 
lucid and accurate in theve description ol the course of the 
rtt'ea. c The multiplied of other diseases of the aged makes 
or Rttritrr tonfu Ion and uncertainty of diagnosis Many of 
' m-T futientv have abdominal scars of previous operations the 
inluu of Whlrh t> often unknown, av to whether the appendix 
"T-n removed ‘ 
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ata ; but very occasionally, although when abdominal symp- 
toms dominate the picture it is impossible to be sure Royster 
says “there is no known exact method of saving the situation 
except by thinking of measles or scarlet fever and being sure of 
appendicitis 55 

Speese and Klein called attention to acute mesenteric 
lymphadenitis as simulating acute appendicitis most closely 
If confusion exists it is best to operate for appendicitis as the 
operation does no harm to the lyphademtis present 

The writers have had this experience several times In one 
child m particular who had persisting vomiting, colicky pam, 
audible peristalsis, generalized abdominal tenderness and right 
lower quadrant resistance, associated with 22,000 leukocytes, a 
normal appendix was found, also a diffuse mesenteric lymph- 
adenitis One node removed for culture showed Streptococcus 
hemolyticus The patient recovered nicely 

Pneumococcic peritonitis simulates appendicitis but it is 
characterized by a much higher temperature, 104° to 105° F , 
diarrhea, leukocytosis of 40,000 to 50,000, occurs usually in 
girls and frequently has an association with pulmonary, ear, or 
pharyngeal infection This condition, as well as pneumonia, 
measles, scarlet fever do poorly if operated upon under a diag- 
nosis of appendicitis 

Pyelitis, acidosis, mesenteric lymphadenitis, parietal neu- 
ralgia, gastro-ententis, are not endangered greatly by an appen- 
dectomy When m doubt it is safer to operate 

Gaming the child's confidence before touching it, then 
directing its attention and your examination to the unsuspected 
areas first will often permit a later approach to the spot under 
suspicion Many times the child if asked will indicate with his 
own finger the spot of tenderness or pam 

Persisting colicky pain, followed by nausea or vomiting 
with local or general resentfulness, tenderness and rigidity is 
strongly suggestive of appendicitis in the child Under suci 
circumstances it is best to remove the appendix You may 
remove some normal appendices but you will save many lives 

also 
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CMS L~Ao Infant three and one-half months old was admitted to the 
hospital with tha hlxtory that a right tngtrin .1 handa had bean down for two 
day. The child had been vomiting and had no bone) movement. Phystari 
examination dbdosed a greatly dhtended abdomen rrith absent perbUUU ^ 
hernU seal neither tense nor tender and yet the child seas desperately Dl and 
almost moribund Under local anesthesia !he hernial sae was opened and 
normal gut eaposed. The sac contained a gangrenous appendix Appendectomy 
and herniorrhaphy was performed and the patient recovered 


Case IL— A little girl, four years old whDe recovering from tonsHUUs 
developed gcncraUrtd abdominal pain at 11 0 doth. Five hours later the 
temperature was 102 I’., the leukocyte count 18,000 Al this time the entire 
lower abdominal wall was rigid. Laparotomy revelled acute auppurative appeo 
dkttls the pelvis bring lutl ol a cloudy fluid 


Many children have attacks of acidosis with associated 
pain, temperature and vomiting This same picture may 
readily be secondary to acute appendicitis If In doubt, treat 
the patient for both conditions, even though you are positive of 
acidosis and uncertain ol appendicitis, as operation properly 
guarded will not jeopardize life and often cures the cycltc 
vomiting attacks of acidosis All writers agree that the mor- 
tality in children under five years to two to three times higher 
than in adults Diagnostic difficulties are directly responsible 
In view of tbc fact that the patient is often too young to accu 
talcly describe the pain, the most constant cardinal symptom, 
the diagnosis is made most riifticult Great tact, patience and 
psychology help in this situation — otheroa.se an accurate phys 
ical examination will be impossible 

At the other extreme of life also the diagnoses is often 
thfucutl The alidomlnal wall of the elderly is frequently 
flabby with ins of muscle tone and no semblance of rigidity 
Old people do not hav e the same acute reaction to pain as y oung 
adults, nor do thev vomit ns readily, nor arc they always very 
lucid and accurate in their description of the course of the 
th ene The multiplicity of other diseases of the aged makes 
for greater confu too. and wneertalmv of diagnosis Many of 
llie-e patients haw aWomltval scars of previous operations, the 
notm. of which is often unknown, as to whether ihc appendix 
vi\s vr vi \> uni removed 
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tenderness in the right lower quadrant In other words in 1 
out of every 4 cases the local pain symptoms taught as indica- 
tive of appendicitis are not present Rather should it not be 
taught that the pain manifestations of tenderness and rigidity 
localize over the appendix wherever it may be 

Many writers report that in their experience the appendix 
Is found in the pelvis in from 25 to 30 per cent of their cases 
In this position the appendix gives Uttle or no right quadrant 
findings, the pain and even the tenderness on palpation is refer 
red to the epigastrium — hence the all too frequent diagnosis of 
indigestion 

In our experience the diseased appendix lying in the pelvis 
most often gives epigastric pain and rectal tenderness with 
some tenderness over and rigidity of the extreme lower end of 
the right rectus abdominis muscle Pressure over this area 
frequently gives pain In the epigastrium As stated only 44 7 
per cent of our cases had tenderness or rigidity at McBumey’s 
point whereas 31 per cent had rectal pain and tenderness 
lunhcr these pelvic cases had an incidence of 16 9 per cent 
with epigastric |ialn, and rectal tenderness in 57 per cent of 
cases Pain and tenderness In the left pelvis invariably means 
uther a pelvic abscess or peritonitis It must be remembered 
that secondary pam” and tenderness and rigidity are present 
at the site of the diseased appendix, > c , a retrocolic appendix 
gives loin pain and tenderness, a left sided appendix gives 
corresponding findings, a pelvic appendix gives rectal tender 
ntsa The diseased appendix refers Its peritoneal pam mani 
(c- tatiun to the nearest peritoneal surface, right or left, anterior 
or posterior high or low, as Uie case may be, and not by any 
means always at Mclturney's point or even in the right or 
lower quadrant. 


\l operation in 30 7 per cent ol our cases the appendix was 
found In the pelvis 

The exietcncc of abdominal rigidity varies enormously 
depending upon the podtion ol the diseased appendix About 
one tilth of all exes hive no ugulity mentioned in reports 
When the upjieudlx by m the left of the cecum and tucked 
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tenderness in the right lower quadrant In other words in 1 
out of every 4 cases the local pain symptoms taught as indica- 
tive of appendicitis are not present Rather should it not be 
taught that the pain manifestations of tenderness and ngiditv 
loealixe over the appendix wherever it may be 

Many writers report that In their experience the appendix 
is found in the pelvis m from 25 to 30 per cent of their cases 
In this position the appendix gives little or no right quadrant 
findings, the pain and even the tenderness on palpation is refer- 
red to the epigastrium — hence the all too frequent diagnosis of 
indigestion 

In our experience the diseased appendix lying in the pelvis 
most often gives epigastric pain and rectal tenderness with 
some tenderness over and rigidity of the extreme lower end of 
the right rectus abdominis muscle Pressure over this area 
frequently gives pain m the epigastrium As stated only 44 7 
per cent of our cases had tenderness or rigidity at McBumey’s 
point whereas 31 per cent had rectal pain and tenderness 
further, these pelvic cases had an incidence of 16 9 per cent 
with epigastric [Jain, and rectal tenderness in 57 per cent of 
cases Pain and tenderness in the left pelvis invariably means 
either a jielvac abscess or peritonitis H must be remembered 
that secondary pain” nnd tenderness and rigidity are present 
at the silt of the diseased appendix, 1 c , a rctrocollc appendix 
M'e> loin pain and tenderness, a left-sided appendix gives 
corresponding findings, a pelvic appendix gives rectal tender 
ness The diseased appendix refers its peritoneal pain mam 
((station to the nearest peritoneal surface, right or left, anterior 
ot posterior high or low, as the case may be, and not by any 
means nlwiva at Mcliumcy’s point or even in the right or 
lower quadrant. 

\t operation m 30 2 per cent of our cases the appendix was 
found in the pelvis 

Die existence of oMominal rigidity vanes enormously 
depending upon the jw-ition oi the diseased appendix About 
one fifth ot ail cases l.ave no ngiditv mentioned in reports 
Villen Hu- np|*mh* by t„ the l c (t 0 f , he cc^ ^ 
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tenderness m the right lower quadrant In other words m 1 
out of every 4 cases the local pain symptoms taught as mdica 
Uve of appendicitis are not present Rather should it not be 
taught that the pain manifestations of tenderness and rigidity 
localue over the appendix wherever it may be 

Many writers report that in their experience the appendix 
Is found in the pelvis in from 2 S to 30 per cent of their cases 
In this position the appendix gives little or no right quadrant 
findings, the pain and even the tenderness on palpation is refer 
red to the epigastrium — hence the all too frequent diagnosis of 
indigestion 

In our experience the diseased appendix lying in the pelvis 
most often gives epigastric pam and rectal tenderness with 
some tenderness over and rigidity of the extreme lower end of 
the right rectus abdominis muscle Pressure over this area 
frequently gives pain in the epigastrium Vs stated only 44 7 
per cent of our cases had tenderness or rigidity at McBurney’s 
point, whereas 31 per cent had rectal pain and tenderness 
lurther, these pelvic cases had an incidence of 16 9 per cent 
with epigastric pain, and rectal tenderness in 57 per cent of 
cases. Pain and tenderness in the left pelvis invariably means 
either a pelvic abscess or peritonitis It must be remembered 
that secondary pain" and tenderness aDd rigidity are present 
at the site of the diseased appendix, 1 c , a relrocohc appendix 
gives loin [win and tenderness, a left sided appendix gives 
corresponding findings, a pelvic appendix gives rectal tender- 
ness rhe diseased appendix refers its peritoneal pam mam 
Icstalmn to the nearest peritoneal surface, right or left, anterior 
or posterior high or low, as the case may be, and not by any 
means always at MeUumey’s point or even in the right or 
loser quadrant 

Vt ")>eraiion in 30 2 per ceni ol our case's the appendix was 
found In the [>elvis 

The cvi lence uf abdominal rigidity varies enormously 
dependm* U[x,n ihc po-hion o! the diseases! appendix About 
otic fifth ol ill cases have no rigidity mentioned in reports 
Whan the a^wndlx lay lv> led ,,{ tlu Cn;um 
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The question to be answered here as always first, is the 
case surgical, second, should it be operated upon at once or 
delayed and third, what is the actual diagnosis 

At all ages with the peritoneum under real suspicion, early 
operation will save lives 

Atypical Character of Pam — There is slight variation m 
the primary pain It is almost always generalized colicky, 
beginning m the epigastrium or around the umbilicus From 
here on, however, variations are numerous It may require 
from four to twenty-four hours for it to localize or it may not 
persist in epigastrium throughout It may be severe m degree 
It bears no relation to the pathological changes in the appendix 
until gangrene has occurred The most severe colics may be 
due merely to an obstruction by a fecolith which may promptly 
dislodge with sudden cessation of pam On the other hand, 
many times serious inflammatory changes and even sloughing 
is heralded by extremely mild pain The patient's threshold 
of pain varies greatly The stoic may confuse the proper in- 
terpretation A hospital intern once remarked that he had a 
might y hard time not flinching when the surgeon palpated his 
tender McBurney’s The hypersensitive nervous apprehensive 
patient will complain bitterly and out of all proportion to the 
other findings 

As the general character of the pam ceases it localizes and 
becomes more nearly constant and is dull, aching m type It is 
now bearable and exists as a soreness Abrupt relief of pam 
may mean subsidence of the disease if all other findings amel- 
iorate simultaneously Otherwise, it means the onset of gan- 
grene and he is worse rather than better 

McBurney’s Point Symptoms — Many of the cases of 
delayed or erroneous diagnosis are due to the fact that too 
much importance has been attributed to pam, tenderness and 
rigidity at this historical point As mentioned earlier in this 
discussion, Livingstone found atypical pain and tenderness at 
this location in only 75 per cent of his cases The writers found 
absolute McBurney’s point symptoms in only 44 7 per cent 
of cases although 77 per cent had symptoms of pain and 0 
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tenderness in the nght lower quadrant In other words in 1 
out of every 4 cases the local pam symptoms taught as indica- 
tive of appendicitis are not present. Rather should it not be 
taught that the pam manifestations of tenderness and rigidity 
localize over the appendix wherever it may be 

Many writers report that in their experience the appendix 
is found in the pelvis m from 25 to 30 per cent of their cases 
In this position the appendix gives little or no nght quadrant 
findings, the pain and even the tenderness on palpation is refer- 
red to the epigastrium — hence the all too frequent diagnosis of 
indigestion. 

In our experience the diseased appendw lying in the pelvis 
most often gives epigastric pam and rectal tenderness with 
some tenderness over and rigidity of the extreme lower end of 
the right rectus abdominis muscle Pressure over this area 
frequently gives pain m the epigastrium As stated only 44 7 
pet cent of our cases had tenderness or rigidity at McBumey’s 
point, whereas 31 per cent had rectal pain and tenderness 
hurther, these pelvic cases had an incidence of 16 9 per cent 
with epigastric pam, and rectal tenderness in 57 per cent of 
cases Pam and tenderness in the left pelvis invariably means 
cither a pelvic abscess or peritonitis. It must bo remembered 
lhat “secondary pam ’ and tenderness and rigidity are present 
it the site oi the diseased appendix, 1 r a retrocolic appendix 
gives toin pain ami tenderness, a left-sided appendix gives 
corresponding findings, a pelvic appendix gives rectal tender- 
ness The diseased appendix cefera its peritoneal pam mam 
testation to the nntesi peritonea! surface, right or left, anterior 
or posterior, high or ion, as die case may be, and not by any 
means always it McUurneys [mint or even m the right or 
lower quadrant 

\l ojieraimn in 30 2 per eetit of our cases the appendix was 
luund m the pelvis 

Dm exi tcncc of abdominal rigidity varies cnormousiv 
dcprmhn„ upon the pu-itum of the diseased appendix. About 
one fifth ol alt cases have no rigidity minlmncd in reports 
When ihc appendix lay to the left of the cecum and niched 
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under the ileum just over the bnm of the pelvis m what we 
term the swallow nest” position, rigidity was absent m 34 2 
per cent of cases 

Superficial tenderness, parietal hyperesthesia may or may 
not exist regardless of the position of the appendix which has 
often led to erroneous or delayed diagnosis Livingstone limits 
the hyperesthesia of appendicitis to the triangle between um- 
bilicus, pubis and anterior superior spine Maximal hyper- 
esthesia posteriorly is regarded as not due to appendicitis It 
is certainly true, however, that acute appendicitis can be asso- 
ciated with a widespread so-called “intercostal” or “parietal 
neuralgia” as manifested in the following case 

Case HX — PaUent, a physician, gave the history of generalized “gas” 
pains of twelve hours’ duration at which time the pains became much less and 
persisted only as a sense of gaseous fulness Temperature at this time was 
99 1° F, pulse 86, leukocyte count 19,000 There was no rigidity of the right 
oblique muscles but there was a resistance of the lower 3 inches of the right 
rectus abdominis muscle There had been no vomiting and the bowels had 
moved since the attack began Physical examination further revealed the 
finding of right-sided “intercostal” neuralgia extending over his entire right 
chest, abdomen and thigh Despite this finding a bright green gangrenous 
appendix was removed from a swallow nest position The patient recovered 
and the parietal hyperesthesia entirely disappeared 

The appendix may he in the pelvis and adherent to the 
urinary bladder under which circumstances painful urination 
or even retention will confuse the issue One such case was 
referred to the writer with the diagnosis of urethral stricture 
with retention of urine Appendectomy cured the patient 

Kreutzmann some years ago and recently Randall reports 
several cases in which an acute appendicitis has been respon- 
sible for acute urethral pain referred to the groin, penis and 
scrotum, accompanied by a few red blood cells in the urine 
Royster m his admirable book on appendicitis, reported a case 
m which the appendiceal abscess had ruptured into the ureter 
A difficult diagnosis, preoperatively, we would say In those 
cases where the appendix is retroperitoneal lying high up be- 
hind the ascending colon, even with the tip just beneath the 
liver, the diagnosis must be made from pyelitis, or perinephric 
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abscess or gallbladder disease In an appendicitis in this 
region the general abdominal findings are negligible m that 
there rarely is nausea or vomiting, no general abdominal pain, 
no anterior tenderness and rigidity and tenderness is limited to 
the loin The leukocytes are high, 20,000, the temperature also 
is high, 102° to 103° F and sometimes a chilly sensation occurs 
In the absence of urinary findings this diagnosis should first be 
retroperitoneal appendicitis 

Occasionally the pain of acute appendicitis begins suddenly 
over the appendix and persists constantly This is usually due 
to a sudden block by a concretion near the base of the viscus 
When this is the case perforadon usually occurs within a very 
few hours Such occurred within six hours in one of the 
writers' cases 

Rapid and early action is usually necessary in the handling 
of acute appendicitis that develops during or immediately 
following a pharyngitis, tonsillitis or other upper respiratory 
infection These cases arc usually fulminating in character 

Nausea and Vomiting — These symptoms appear in only 
about 70 per cent of reported cases They arc most often ab- 
<cn( in the pclv ic, 2S per cent, the retroperitoneal, 34 per cent, 
and In the extra cecal, 30 per cent type of the disease When 
it dots occur it comes after the pain and often follows inges 
don of medicines Vomiting is never a prominent symptom 
and may occur but once or twice — it usually ceases after the 
pam becomes localized Should it occur, and with pain, it is 
an indication of the spread of the disease beyond the appendix 
either into the peritoneum or Into portal system It is not a 
<!c|>cndable sign, bang especially unreliable in children and m 
ntd people. 


Temperature —\gam we must consider an unreliable 
,i *> n ,n reported ca<es it u present in about 70 per cent of 
cae« and in most cases it docs not nsc above 100 5° F This 
h mi notice iblc lhat high temperature — 103° to 105" t , m 
adults Should direct attention to cxtrapcntoneal conditions 
’ f ' V't-unn ma pychlts, infiutnm, etc. Chills occur In about 
[sr v,nt of i( pcn.bcitu ca.es and about 5 per cent of these 
1 > >< is 
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develop pylephlebitis Only about 20 per cent of cases have 
a temperature exceeding 101° F 

Leukocytosis — Here again is an untrustworthy single 
sign Eighteen and slx tenths per cent of the counts were 
below 10,000 and 44 per cent were between 14,000 and 18,000 
Bowel History — No dependence can be placed upon 
bowel action m these cases although the most usual finding 
will be in the direction of limitation of evacuation Diarrhea 
does occur both in the beginning of the attack and after it is 
well under way Gastric enteritis, secondary to improper in- 
gestion or incident to influenza and intestinal infections, can 
be, and not infrequently are associated with diarrhea Not 
infrequently the appendix becomes secondarily affected and 
acute appendicitis then dominates the picture Diarrhea in- 
cident to appendiceal abscess and pelvic peritonitis needs no 
discussion A rectal examination makes the diagnosis 

Perforation — This castastrophe occurs early in children, 
m all cases associated with acute pharyngeal infection and in 
ulceration near the base of the appendix 

.Remarks — About 70 per cent of acute appendicitis cases 
are atypical in one or more of the cardinal symptoms In chil- 
dren and the aged diagnosis is made even more uncertain by 
reason of the fact that reliable history of pain, tenderness, and 
rigidity is difficult The atypical case is responsible for a great 
part of the high mortality that still exists m this most uni- 
versal disease Burrows m “Mistakes and Accidents in Sur- 
gery” says “The majority of misadventures m appendicitis 
arise in connection with diagnosis The most crafty of experi- 
enced practitioners will be deceived now and then The care- 
less and inexperienced will err perpetually ” 

Finally, our most dependable findings m acute appendi- 
citis are localized pain, tenderness, and rigidity 
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CLINIC OF DR MARTIN E REHFUSS 

Jefferson Hospital 


TREATMENT OF INOPERABLE CANCER 

Inopfradle cancer is always with us Like the four horse 
mm of the Apocalypse, it rides rough shod throughout the 
country leaving nothing but devastation In its wake More 
than 100 000 people die annually of carcinoma and of this 
number one third die of carcinoma of the stomach, one of the 
most Insidious forms of this disease. Abdominal cancer, more 
particularly that of the stomach pancreas, and colon has been 
my problem Hut cancer anywhere which Is inoperable pre 
«cnb similar diflicultles We are commuted today to the pro- 
position that cancer b curable when it is diagnosed early and 
where it is accessible to treatment Therefore all our efforts are 
concentrated on early diagnosis We believe that early diag 
nose, Vs possible in many instances by' modem methods of 
study Two conditions militate against early diagnosis, one, 
the most important, is the patient who comes late and second, 
the thorough and complete diagnostic survey which is often 
alone reveals the condition only when symptoms are intract 
able Doth of these can be improved by educating the public 
and assisting the practitioner 

What are we to do to the inoperable cases ot carcinoma? 
The ca.,c where the ruthless exploration ot the surgeon s knife 
or the led tale symptoms which the clinician knows as well 
(rveal lib Ulc of affairs What arc we to do with those 
lUJuCOnt mi re suilercra every year 1 Arc wc to u-e croowfire 
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s-ray or radium m its various forms? That is for you and the 
roentgenologist to decide Are we to use colloidal lead, colloidal 
copper, colloidal gold, or colloidal selenium or anyone of the 
many suggestions as yet unproven and by no means harmless? 
Here again you are to be the judge An honest effort is always 
salve to one’s conscience, but an inoperable cancer patient is a 
poor subject for experimentation 

I prefer to discuss those questions which to my mind are 
paramount in the handling of these sufferers If the art of 
medicine has anywhere a field of usefulness, it is to smooth 
the path and the ensuing months of these sufferers in such 
fashion that they may be free from some of the suffering and 
the all too gruelling experience that awaits many of them 
That we can do this m many ways is attested by the fact that 
so many of these cases are carried to their graves blissfully 
ignorant of the cause of their trouble 

The first problem to my mind is to control the psychology 
of the case Wherever possible the patient should not know 
his true condition although some responsible member of the 
family or all the family should be familiar with the whole 
truth If ever a white he was justifiable, it is in the treating 
of these cases I remember some years ago having a young 
man with carcinoma of the stomach explored and found in- 
operable Late in the day I was called by the nurse and 
told that the surgeon had informed the patient that noth- 
ing could be done and he promptly collapsed He almost died 
It took us a week to get him under control and then we were 
able to keep him going for eight months in comparative com- 
fort I realize that many medical men do not agree with me 
on this subject but my experience is unalterably opposed to 
acquainting the patient with his malady Such a patient is 
most difficult to handle If the patient has sufficient confidence 
to submit to an operation on his physician's advice, he usu- 
ally has confidence m what the physician will tell him The 
patient must receive an explanation which will satisfy his mind 
otherwise the long days ahead are trying to say the least 
always explain the condition as an inflammation, ulceration 
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obstruction such as would naturally satisfy the patient and I 
see to it that the attendants or family have a similar explana- 
tion forthcoming Furthermore, I usually insert a proviso that 
the convalescence will be slow and he has to be prepared for 
that. Regardless of all the talk to the contrary there are few 
individuals who can take a death sentence like inoperable car- 
cinoma without perceptibly showing the effect The first job 
for the physician will be to get as clear cut a conception oj the 
problem to the patient as possible, but under no circumstances 
must this conception be one of malignancy The average pa- 
tient will accept perfectly well the statement that a large thick- 
ened inflamed ulcerated part of the stomach wall was removed 
and it will take months to recover, or that there was an ob- 
struction of the bowel with inflammation and adhesions and an 
extensive operation had to be performed Such a patient will 
turn over and fight, but tell him he had an inoperable cancer 
and notice the difference Ev en though he says he wants to be 
told, no one wants to be gtven such information The first and 
most Important part of the care of the inoperable cancer to my 
mind, fs the mental altitude 

The second problem particularly m the digestive cases, is 
the d ctary Cancer of the stomach eventually destroys stom 
ach function, progccsslvcty reduces the capacity of the organ 
and la sooner or later attended by pronounced symptoms 
Inasmuch as both die mucous membrane with us secretion and 
the mu culaturc vvi'h Us peristalsis arc impaired, it follows that 
the business of the stomach, the reduction of food to chyme 
is enousl) interfered with We can alter this b> mechanic 
all> reducing food before it Is ingested We can put meat, 
ixiullry and fish through a meal grinder, we can put our vege- 
tables through a colander and give them In puree form, the 
•umv thing obtains for fruits We can use the cooked cereals 
Imlrad of the raw ccrials and use various milk modifications. 
1-rtrr on ue c ut me meat extracts instead of mints, progres- 
'•ivtlv icducin„ the of our feedings as stomach intolerance 
men rev while ne mercu-e the (teijuency 

liur ua IS often vkj icouble-omc See that there is suf 
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ficient vitamin B in the diet Dilute hydrochloric acid 20 
minima; tincture of mix vomica, 10 minims, a compound tinc- 
ture of gentian, 20 to 30 minims, may be tried or a single mix- 
ture like the following through the tube 


Ac hydrochlor djl 
Tinct nucis vomici 
Essen pepsin gs 

Sic Dessertspoonful in water through a tube before meals 


Such mixtures may prove irritating and then a fine old 
brandy or whisky, well diluted, may be more helpful An 
old French formula which I have frequently used is Angostura 
bitters, 20 to 30 grains, in a little Italian vermouth Anorexia 
may be due to retention and is occasionally markedly improved 
by simple gastric lavage twice a day as I shall point out 
Some patients go through the entire disease without pain 
In others pain is an early and severe symptom Pam should 
always be controlled with mouth medication and where pos- 
sible with non-narcotic drugs at first One of my favorites is 


1} Ext belladonna f? r 1/12 

Acctphenctidm gr at 

Bismuth subcarbonat g r xu 

Magnesu ox pond 6 r T 

For 1 powder JV 24 


Sk, l powder m water after lunch and dinner 


Ac acetyl salicylic acid, 5 grains, and sodium bicarbonate, 
5 grains, may be substituted for the acetphenetidin Such a 
prescription would be 


Ext belladonna 

gr 

1/12 

Ac acetyl salicylic 

gr 

V 

Sodium bicarbonat 

Bismuth subcarbonat 

gr 

gr 

V 

XU 

Magnesu ox pond 

gr 

X 

For I powder 




If pain increases then the formula can be modified with 
the addition of codeine sulphate, */> grain, and the addition of 
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some local anesthesia like anesthesia or orthoform. Such a 
formula Mould be 

1) Ext. belladonna 
Anesthesia 
Acetphrnetidux 
Codeine uilphat. 

Bismuth >u bear bo rut 
Magnesia ox. pond* 

For 1 powder 


gr 1/12 
gr 1/2 
gr lil 
gr 1/4 
gr ul 
ffT I 


It is needless to remark that these various preparations can 
be placed in capsule form I prefer the powder because it 
exerts a protective influence as well I prefer however com 
binations such as the above that I can vary at will 

When the stomach becomes intolerant and mouth rnedica 
tlon is out of the question it is not necessary to resort imme- 
diately to hypodermic medication Many years ago Dr Gros, 
In Paris taught me the use of suppositories for this purpose 
and the original tormuln is still a favorite of mine 


U Ext belladonna gr 1/12 

Heroin h>iiiocijlork gT 1/12 

or 

Codeine stdpbal gr 1/2 

AatiihroctiiJlo gr 111 

MnUrul gr \ 

(W ihruUiom q • 

V< r 1 juppuvtf ry 


Sodium am)ta), i to 6 grams, with 'A grain of codeine sul 
phalc and 1 grain of anoxthcsin is also a valuable suppository 
lotmula While severe |»ain nearly always calls for morphia 
h> pod trim call > , there is a capsule when tolerated, which is 
one of the must remarkable for the relief of «evere pain* 


H S' <d o; a 

^ v IpbaL, 
Vf u 1)1 

1 Al 1 c*, 1 tc 


gr J ; 1 
V 1,3 

R r 

XT V 
XI I 3 
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This formula is the most powerful T t f 
PM, even that of pancteahc ca r ™““ of ^ 
volves the solar plexus Of & type wh *ch 

codeme tablets aloae by mouth Z Zs™ ” 

enema of thfsS'wS.^y'^p^^'y ^ car ' 

mg and mght as long as lavage bnngs „p?i 0 ° 0 TdSyTa‘ 
tenal and food debrts Our plan ts to wash the stomach ™th 
a warm . solution of btcarbonate of soda, us,„g „ rd , naiy If™ 
age with the barrel of the syrmge Some observers me of fte 
opinion that gastric lavage may promote hemorrhage under 
the circumstances I have never seen a severe hemorrhage 
produced in this way, if caution was used m the technic It 
is also of value to use mild disinfection I prefer the ordinary 
hexyiresorcinol solution (1 1000) diluted three or four times 
In our studies, this solution was found to be powerfully bac- 
tericidal Metaphen (i 5000-1 8000 ) can be used in the 
same way Even disinfection with % gram of nitrate of silver 
in distilled water, followed by the instillation of normal saline 
solution Nothing equals lavage for nausea and vomiting, par- 
ticularly where food retention is a prominent factor 

Mild nausea can be treated in one of two ways, by drugs 
to allay the symptom, or by drugs which tend to cleanse the 
mucosa or stimulate the hver An example of the former would 
be the following capsule 


I } Anesthesia 
Ext hyoscyamus 
Cerii oxalat 
Phenobarbital 
For 1 capsule 


gr 1/2 
gr 1/8 
gr 1 
gr 1/2 


The French use a mixture of hyoscyamus and strychnia 
called the anti-nausea pill 

An example of the second class is some modification of the 
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Bourget formula taken in hot water before meals This is also 
laxative 

If SodU biarbonat eak. 

Sodfl pharpbiL cl'jc. 

Sodil tulphoL rol e. 

Sic . — } learpoonfid In 1 tumblerfaf of hot water taken before meals* 

When the stomach will tolerate no medication and nausea 
Is severe, the use of the rectal suppositories mentioned under 
the heading of pain are very effective. 

The patient with Inoperable carcinoma 13 nearly always an 
apprehensive Individual Usually mild nerve sedatives and 
antlspasmodics are well borne, take the edge off the nervous 
irritability and are usually necessary In my hands the 
bromides and the phenobarbltal group are the most sntisfac 
tory The best bromide mature in my experience is a modifi 
cation of Tessier’s os follows 


H pot arntutU gr xzv 

StrontH hromltlc 3 iHis 

Tr h>iuc)nnU 3hs 

Tr KcntUo co 5 il 

Eli* dltfeu. comp q l, Jlv 


S JO.— I)ox rL* poo of ul in water before meal*. 


\n example of the phenobarbltal prescription 


I) I*ulv cai bo U-ul 


U 

t*ulv prpicnrym* 

BT 

U 

til bavU puriUct, 

Sr 

l/I 

tit taouyimi} 

pr 

1/12 

rtcmiLiibiil 
ti*r 1 tiptule 

Ujkjulc brkrfC CDCiil. 

Cr 

1/3 


l Ithrr one of these formulas can be used for months at a 
tin e Occasionally a patient is a little too somnolent with Vi 
ktain phenobarbltal dosage and docs better with }j to 
grain 

U ratnoj and unrmj arc symptoms sooner or later com 
nam to all inoperable forms of carcinoma. Some of my 
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This formula is the most powerful I know for arresting 
paui, even that of pancreatic carcinoma of the type which in- 
volves the solar plexus Of course we can give morphine or 
codeine tablets alone by mouth and this is common practice 
Where possible its use should be restncted to the terminal 
stages of the malady 

Nausea and vomiting are symptoms particularly with car- 
cinoma of the stomach which may be persistent I have al- 
ways been partisan to gastric lavage where used carefully with 
the fractional tube I am a believer in the use of lavage morn- 
ing and night as long as lavage brings up a lot of dirty ma- 
terial and food debris Our plan is to wash the stomach with 
a warm solution of bicarbonate of soda, using ordinary siphon- 
age with the barrel of the syringe Some observers are of the 
opinion that gastric lavage may promote hemorrhage under 
the circumstances I have never seen a severe hemorrhage 
produced in this way, if caution was used m the technic It 
is also of value to use mild disinfection I prefer the ordinary 
hexylresorcmol solution (1 1000) diluted three or four times 
In our studies, this solution was found to be powerfully bac- 
tericidal Metaphen (1 5000-1 8000) can be used m the 
same way Even disinfection with % gram of nitrate of silver 
in distilled water, followed by the instillation of normal saline 
solution Nothing equals lavage for nausea and vomiting, par- 
ticularly where food retention is a prominent factor 

Mild nausea can be treated in one of two ways, by drugs 
to allay the symptom, or by drugs which tend to cleanse the 
mucosa or stimulate the liver An example of the former would 
be the following capsule 


U Anesthesia 

gr 1/2 

Ext hyoscyamus 

gr 1/8 

Ceru oxalat 

gr 1 

Phenobarbital 

gr 1/2 

For 1 capsule 


The French use a mixture of hyoscyamus 

and strychnia 


called the anti-nausea pill 

An example of the second class is some modification of the 
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Bourget formula taken in hot water before meals This is also 
laxative 

11 Sodll bleu bo cab nl i r. 

SodU phojpbat cole. 

Sodii sidpbaL eufe. »a3a 

S».— 1 tearpoaaful In 1 lumbluful of hot water taken before meali. 

When the stomach will tolerate no medication and nausea 
is severe, the use of the rectal suppositories mentioned under 
the heading of pain are very effective 

The patient with inoperable carcinoma is nearly always an 
apprehensive individual. Usually mild nerve sedatives and 
antispasmodics are well borne, take the edge off the nervous 
irritability and arc usually necessary In my hands the 
bromides and the phenobarbital group are the most satisfac 
lory The best bromide mixture in my experience is a modifi 
cation of Tessier's as follows 


11 Uq pot. ancnatU 

gi «v 

Suontfl bromitlc 

3fiks 

Tr byoiejimli 

Siu 

"Ir ffr.liia co 

3il 

Elii. di^cui comp 

q i. Jiv 

Suk— Drd^crtipoonful In water U/orc mala. 

■\n example of the phenobarbital prescription 

H fNiir co: t*o bjui 

C r U 

Vuiv cue 

ft U 

Fil Loti* purUart 

jr 1/2 

Vat bycxytoaU 

ET 1/12 

PScnotoilMal 

fJ 1/3 

For i opvule 


hlc. — 1 ajailo before meaf*. 


Either o nc of these formulas can be used for months at a 
time OeculonalK a patient is a little too somnolent with 
graui phcnoUatbiial dosage and does better with >4 i 0 
plain 

U and anemia ate symptoms sooner or later com- 

Can to all inoperable forms of carcinoma. Some of my 
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confreres believe in blood transfusions which at times are of 
great value In fact, in some instances, the whole picture 
changes I prefer to resort to blood transfusions in these cases 
only if there has been a severe hemorrhage, or for some reason 
the blood count has dropped too rapidly and it is obvious that 
barnng accidents, the patient has still some time to live I 
know several men who treat all forms of inoperable carcmoma 
with blood transfusions Dehydration is a bothersome symp- 
tom at times, particularly m pyloric obstruction It may 
necessitate intravenous injection of salt solution with glucose, 
or hypodermoclysis Dehydration and acidosis are symptoms 
which are more liable to occur after severe attacks of vomiting 
and for a time may complicate the picture Tonics may be 
given at any time or hypodermics The patient expects and 
wants something to strengthen him If a nurse is in atten- 
dance the various forms of iron, arsenic and strychnia may be 
of value, although a pellet of %o gram of strychnia several 
times a day may be as beneficial 

Severe diarrhea immediately directs attention to a simpli- 
fication and modification of the diet Roughage must be cut 
out, and a smooth, nonresidue diet substituted Medically, 
kaolin, bismuth subcarbonate and the exhibition of small doses 
2-3 drops of tincture opu may be sufficient to correct the con- 
dition Occasionally dilute hydrochloric acid is effective 
Inoperable carcmoma of the abdomen frequently presents 
surgical problems which must be considered Carcinoma of 
the pylorus may become obstructive demanding a gastroenter- 
ostomy Carcmoma of the head of the pancreas may produce 
an obstructive jaundice which is only relieved by cholecysto- 
gastrostomy or cholecystoduodenostomy Carcmoma of the 
bowel is a surgical problem from the start, even though it may 
be inoperable Colostomy early and later presents a series of 
problems m which a complete readjustment of the patient’s 
method of living is necessary 

In every case however a judicious rearrangement m the pa- 
tient’s habits is required Whether bedridden or not, regular 
hours of diet and rest, with sponging, bathing and a daily 
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schedule which will be sufficiently comprehensive, are most 
desirable The bed patient should seek to conserve strength 
and should make it a practice when m bed to have regular rest 
hours after meals, especially two hours after the noonday meal 
This means a nap if possible with no visitors, and no diversion, 
no reading, no radio and the shades pulled down to encourage 
complete rest It ts just os Important for these sufferers as it 
Is for tuberculosis Plenty of fresh air of course Is desirable 
because it improves the patient's morale and his appetite 
I always like to see the patient who is diverted and can be 
diverted by hobbies and avocations Today there are so many 
ways in which a bedridden patient can amuse himself For 
the bedridden patient there are many vistas to occupy the 
hours of the day, reading of every variety and description, the 
use of the radio whidi literally brings the world at your door 
Biography, travel, novels offer an endless source ot diversion 
1 remember one man with cancer of the pancreas who could 
not be diverted until someone gave him six volumes of Bur 
bank which proved to be of enthralling interest to him Card 
games, and particularly the many new ways of playing solitaire 
are of interest Several volumes are available at the present 
lime listing fifty or more ways of playing this interesting game 
1 have always been Interested in noting the hobbies of some of 
thc~e people l like to have a bowl of gold fish and some grow- 
ing things in the room Modern occupational therapy oiler:, 
many suggestions of interest 

The modern hospital bed, while at lirst objectionable to the 
patunt -oan becomes almost a necessity m some cases Their 
width permits tables for radios, books, water, or food to be 
placed on both sides wathin easy reach Their height, as Dr 
Watson < 1)1 enables the patient to talk to others wathoul the 
cmwunt Strdn of looking up i urthermote, (heir double 
action permits the patient to be placed in almost any position 
Without the ensuing strain s„ often found in the ordinary bed- 
'll in all ea rs of thes type, u w necessary that the patient 

" ofm '" c phy dcian o( tny untuward occurrence 
tuin a slut joint hemorrhage sudden weakness, Jn u 
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plained attack of vomiting, bowel impaction, an unexplained 
temperature or pulse rise will be the signal for the physician 
Nearly always the nurse or the family must be coached in the 
handling of the case 

I have never seen a primary carcinoma of the stomach, 
pancreas or bowel, which was cured by x-ray treatment On 
the other hand I have seen remarkable changes m pulmonary, 
gland and bone metastases In the latter condition a patho- 
logical fracture can sometimes be averted and marked im- 
provement noted in the condition I make it a rule to control 
local metastases in this way Dr Manges has been most suc- 
cessful in some of this work, although it must be realized that 
such methods are merely palliative When they succeed m re- 
lieving discomfort or severe pam or in averting more serious 
accidents, they can contribute in this way to a far better hand- 
ling of the case On the other hand I have given up the treat- 
ment of primary carcinoma of the stomach, pancreas and 
bowel by deep x-ray therapy 
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and the corpus luteum, the latter is the first to suffer from the 
progressive sclerosis of the menopausal age Thickening of 
the ovarian tunic offers a hindrance to rupture of the graafian 
follicles as they mature, resulting in follicle cysts and in the 
elimination of the corpus luteum as a factor in the control of 
the menstrual cycle The abnormal uterine bleeding that often 
follows m the absence of the corpus luteum hormone, pro- 
gestin, is not the only symptom of the oncoming climacteric 
Evidence of neurocirculatory instability may accompany and 
even precede the abnormal uterine bleeding, indicating that 
the corpus luteum hormone which is the first to disappear in 
the climacteric is an important factor in the maintenance of 
normal endocrine interrelationship and that its absence partly 
accounts for the constitutional as well as the uterine symptoms 
of the menopause The presence of normal or near normal 
quantities of the follicular hormone, estrm, in the urine of 
some women suffering from severe climacteric symptoms 
(Kurzrok 2 and Frank 3 ) is supportive of this view 

The Pituitary Factor — The changes in the interrelated 
glands following castration of the human are most constant 
and prominent in the antenor pituitary lobe (Tandler and 
Gross , 4 and Rossle 5 ) They consist of an increase in the 
acidophiles and in the appearance of a modified form of 
basophiles (castration cells) The structural response of the 
anterior pituitary lobe to castration is greater than to the 
gradual decline of gonadal function of the natural menopause, 
probably because of the sudden withdrawal of ovarian in- 
hibition The pituitary changes do not appear immediately 
after castration even in the animal In the rat, for instance, 
there is a lapse of three weeks between castration and the ap- 
pearance of castration cells (Dohrn and Hohlweg 0 ) 

Pituitary- ovarian Interrelationship — The intimate pit- 
uitary-ovarian interrelationship was definitely established ex- 
perimentally and clinically during the past decade It was 
found that the anterior pituitary lobe produces, in addition to 
the growth, thyroid, adrenal, lactation and parathyroid stim- 
ulating hormones, a principle (or principles) which initiates 
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and maintains gonadal function by direct stimulation of the 
ovarian follicles to mature, ovulate and luteinize It was 
further established that the maturing ovarian follicle produces 
estnn and that its successor, the corpus luteum, produces, in 
addition to estnn, another hormone, progestin The two 
jointly rebuild the endometnum after the dismantbng process 
of menstruation Effective pituitary stimulation of the ovary 
ts however, predicated by the state of responsiveness of the 
ovary Thus, for instance, no amount of antenor pituitary 
sex hormone can evoke a response to the ovaries of rats less 
than eighteen days old (Collip ! ) The ovanes of menopausal 
women ace likewise incapable ol responding to the excess quan 
titles of the pituitary sex hormone usually present m the blood 
and urine at this age (Fluhmann' and Mazer”) 

The ovarian hormone, estnn (probably also progestin), at 
a certain level of concentration inhibits pituitary function 
Thus, the runoval of its influence by means of castration is 
followed by an increase in the structural and functional activi- 
ties of the antenor pituitary lobe (Engle 10 and Evans”) which 
can be prevented or corrected by the administration of the 
ovarian hormone, estnn (Mtyer ct al n and Hohlweg 11 ) The 
parallelism between the pituitary hyperfunction of castration 
and that of the menopause, occurnng in response to lack of 
estnn inhibition is evident by the presence of an excess of 
thi gonad-Munulalmg hormone m the blood and unne of both 
castrates and tho-e who have reached the natural menopause 
Ovarian deficiency and castration at an early age are not 
iccompamed by the pituitary reaction seen in climacteric 
women ind m those castrated after thi pituitary -ovarian in- 
terrUalionJnp was well established The youngest woman 
presenting ihc typical syndrome of the menopause after castra 
tlon m our experience, was no more thaD twenty two years 
"Id It seems that the dependence of the pituitary gland upon 
marum control Is acquired durin* adolescence Before the 
ewabb hnicnt of this dependency the pituitary gland can ap- 
parently function normally without the controlling influence 
m u)c wjrun hormone^ 
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The pituitary hyperactivity resulting from removal of 
ovarian inhibition is apparently not restricted to the sex stim- 
ulating cells For instance, the function of lactation, which is 
under the control of the anterior pituitary lobe, is prolonged 
and quantitatively increased by castration of the cow and is 
inhibited in the rat by the administration of the ovarian 
hormone, estrin (Parhes 14 ) In the human, untimely lactation 
can likewise be suppressed by the administration of large doses 
of estrin (Mazer and Israel 15 ) Similarly, can the diabetic 
glycosuria of depancreatectomized dogs be reduced consider- 
ably by the administration of the hormone, estrin (Barnes 10 ), 
indicating that the two respective functions (lactation-stimu- 
lating and diabetogemc) of the anterior pituitary lobe are in- 
hibited by the presence of the ovarian hormone and increased 
by its absence This probably explains some instances of hy- 
perglycemia, so frequent in these years, as well as the abnormal 
breast hyperplasia and benign nipple bleeding occasionally 
seen with the advent of the menopause (Mazer 17 ) 

The Thyroid and Adrenals — A hyperfunction of the 
anterior pituitary lobe resulting from removal of ovarian in- 
hibition can and, m some instances, does cause increased activ- 
ity of the thyroid and adrenals, inasmuch as these glands de- 
pend largely upon the stimuli derived, respectively, from the 
thyreotropic and adrenotropic hormones of the anterior pitui- 
tary lobe (Collip 18 ) Variations m response of the participat- 
ing glands depend upon their previous functional states and 
upon intermediary modifying factors If these are properly 
discounted, the sequence of events, as described above, con- 
forms to the clinical picture of the climacteric 

In the woman castrated during adult life, it is common to 
see more or less apparent thyroid hypertrophy (Maranon 10 ) 
This thyroid hypertrophy is probably caused by an excess pro- 
duction of the thyreotropic hormone of the hyperactive an- 
terior pituitary lobe and is in contradistinction to the ten- 
dency to atrophy of the thyroid so often seen in the young 
castrate (Tandler and Gross 20 ) The size of the thyroid is, 
however, really independent of its functional capacity We 
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must therefore determine the functional state of the thyroid 
during the climacteric by proper interpretation of symptoms 
The emotional states, the facial expression of fright, a pulse 
rate of 90 or more and the loss of weight seen in some of these 
patients are apparently due to a hyperthyroidism Whether 
the hyperthyroid response of the menopause will be explosive 
or almost indiscernible also depends upon the predisposition of 
the woman. The thyroids of the nervous, vehement and active 
women and those with simple goiters react adversely On 
teachtng the critical age, these women often become frankly 
hyperthyrold 

The paroxysmal tachycardia, palpitation of the heart and 
other vasomotor symptoms of the climacteric are, however, ap- 
parently the result of the direct stimulative effect of the an- 
terior pituitary lobe hormones upon the sympathetic division 
of the autonomic nervous system which, in turn, excites the 
production of an increased amount of adrenalin This is sug- 
gested by the experimental work of Marine' 1 who produced 
excitation of the sympathetic division of the autonomic ner- 
vous system in thyroidectomized animals by the admimstrn 
lion ol anterior pituitary lobe extract. 

Intermittent and increased production of adrenalin, acting 
upon a sensitized sympathetic division of the vegetative nec- 
vous system, seems to explain most of the extragenital phe- 
nomena of the climacteric which are, to a degree, similar to the 
clinical manifestations of the hypcradrenalemia seen in patients 
with chromaffin cell tumors of the adrenal medulla When the 
latter condition is well developed, paroxysmal hypertension, 
tachycardia, vasoconstriction followed by vasodilation (pallor 
and llushing of the 'Un), headache, choking sensation and 
glycosuria arc the outstanding symptoms These facl 3 , coupled 
with the unusual sensitiv ene-s of menopausal women to injec 
turns of adtetialln (Hannan/ 3 and Myers and King- 1 ), m 
dlcatc that the vasomotor Instability and the blood pressure 
vatUtiooi 0 { d, c climacteric are due to a hyperadrcnalcmia, 
whether ike adrenal medulla is stimulated to increased func- 
tion by ,y c hyperfunctioning pituitary lobe ditecUy or through 

I i H 
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the medium of the sympathetic division of the autonomic ner- 
vous system is still unknown 

Hyperfunction of the suprarenal cortex at the climacteric 
is clinically evident in certain women by the development of 
secondary male sex characteristics, such as changes m physical 
form of the body, alterations m the voice and the appearance 
of facial hair It may also partly account for the obesity often 
present in the climacteric 

The Role of the Vegetative Nervous System in the 
Climacteric — The endocrine reorganization due to ovarian 
deficiency plus the pluriglandular reaction which it establishes 
are undoubtedly the directing forces m the production of the 
menopausal syndrome The instability of the vegetative ner- 
vous system so promment in this condition is secondary and 
sequential, and not primary and causative The vegetative 
nervous system consisting of two antagonistic divisions (sym- 
pathetic and parasympathetic) is largely under the control of 
the hormones produced by the several interrelated glands con- 
cerned m the syndrome of the menopause Adrenalin, the 
hormone of the adrenal medulla, stimulates, reinforces and 
may even supplant the sympathetic division of the vegetative 
nervous system (Cannon 21 ) 

With few exceptions, the blood vessels and the sweat glands, 
so active in the climacteric, are controlled by the sympathetic 
division of the vegetative nervous system Whether contrac- 
tion and relaxation of the blood vessels depend upon the de- 
gree of the stimulus or whether there are genuine dilator fibers 
in the sympathetic division is not known Hoskins 2 ’ has shown 
experimentally that adrenalin, through sympathetic control, 
exerts a biphasic effect on blood pressure — submimmal stimula- 
tion causes inhibition of the sympathetics and relaxation of 
the blood vessels 

In summarizing the neuroendocrine mechanism concerned 
in the production of the menopausal syndrome, we may pos- 
tulate that the pituitary hyperfunction resulting from the re- 
moval of ovarian inhibition evokes the following reactions 

1 Excitation of the sympathetic center in the midbram 



SYMPTOMS AND TiLtATMENT OP THE MENOPAUSE 211 

2 Stimulation of adrenalin production, either through the 
medium of the sympathetic division of the vegetative nervous 
system or through direct Influence upon the medullary struc- 
ture of the adrenals 

i Stimulation of the adrenal cortex, evident in some by 
the development of secondary male sex characteristics to a 
nuld degree 

A Stimulation of the thyroid in patients predisposed to 
hyperthyroidism 

The Time of the Olimactenc — The time of onset of the 
menopausal syndrome has been variously estimated by com 
petent observers The individual conception of what symp 
toms constitute the beginning of the climacteric accounts for 
the differences of opinion If, for instance, neurocirculatory 
disturbances without an organic basis be taken as criteria of 
the onset of the climacteric, the estimate of 40 S years given by 
Werner* is, in our experience, more nearly correct than those 
of Sants, Norris' and others whose average estimate of 
fort) -six years is based upon the time of appearance of men- 
strual irregularities or total cessation of menstruation The 
neurocirculatory symptoms often appear long before the latter 
ami even while the woman Is still menstruating regularly The 
neurocircuhtory and associate'll mental symptoms often ap- 
pear when there is sull an ample production of estnn but a 
total ab-cncc of the corpus luteum and its hormone, progestin 
foe arum dysfunction or imbalance) The estrm elaborated by 
the cyst forming grantian follicles evokes almost rhythmical 
uterine bleeding, h pl-axles of prolonged and excessive bleed 
m* hhcwi_e occur because of the absence of the corpus luteum 
hormone pro„onn. 

The linn ol onset of the climacteric and its seienly arc 
a'-o itutetuU) influenced b> racial and climatic factors and by 
'he previous endocrine |Kitenc> of the ovarv Women who 
'luniif. their active 'exuni life 'howed evidence of ovarian m- 
'o(wtene) uch a^ a late oom.1 of the minarche, irrcgularitv 
O mcir-uu limit frimdil), ily'iiienorrhea ami 'Waillij wathout 
ai 1'stvot can e, ippi.eidi tlu. mean n mu c at an eather age ami 
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go through it with fewer disturbances than those who were 
sexually active 

Symptomatology — In a description of the symptoms of 
the climacteric, a distinction must be drawn between the mani- 
festations of the menopause per se and those due to antecedent 
instability of the nervous system coupled with the various 
organ changes occasioned by the declining years of the middle 
age In the latter category are grouped the early manifesta- 
tions of hypertensive and arteriosclerotic cardiovascular dis- 
ease, genital carcinoma, diabetes melhtus and presbyopia The 
simultaneous existence of these diseases of age complicates the 
diagnosis of the purely menopausal syndrome 

The seventy of the symptoms of the natural menopause 
varies with each individual It has been roughly estimated 
that two thirds of women escape the severe mental and phys- 
ical strain which their more unfortunate sisters experience dur- 
ing the menopausal years The syndrome more commonly 
follows surgical or irradiation castration Peterson- 0 estimates 
that only 10 per cent of women escape the rigors of the arti- 
ficial menopause The vanations in the severity of the symp- 
toms are unquestionably influenced by the individual constitu- 
tion, temperament, the emotional make-up of the individual 
and the presence or absence of pre-existing or concomitant 
diseases 

The symptoms of the menopause are best discussed when 
genetically grouped However, it must be remembered that 
overlapping does occur and that borderhne inaccuracies of de- 
scription must appear inasmuch as the symptomatology is es- 
sentially subjective in character They may be subdivided as 
follows Genital (amenorrhea, metrorrhagia, disturbances of 
hbido, and changes of the secondary sex characteristics) , 
circulatory (flushes, chills, cold sweats, palpitation and blood 
pressure variations) , and neuropsychiatnc (insomnia, ver- 
tigo, tinnitus, auras preceding the flushes, emotional states, 
paresthesias, headache, melancholia and suicidal mama) 

Genital Symptoms of the Menopause — As stated pre- 
viously, genital symptoms, such as irregularity of menstrua- 
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tlon, metrorrhagia and amenorrhea, usually appear late w the 
climacteric. They are, however, the most characteristic and 
often the only evidence of ovarian decline Termination of 
the menstrual function may occasionally be abrupt, usuaB> 
the bleeding becomes irregular and scanty while the intervals 
gradually lengthen until complete amenorrhea ensues Tct 
transition, according to Norris,” covers a period of IwtVt 
months in 68 per cent of women and sixteen months in ccr 

^ m»r rpnt 



214 


CHARLES MAZER, S LEON ISRAEL 


course The urethral meatus participates m the involutional 
process and is often the seat of stricture 

Complete cessation of ovarian function produces regression 
of the secondary sex characteristics and, in some, suggestive 
signs of virilism The breast tissue atrophies and, in the 
obese, is replaced by relaxed fat tissue The axillary and 
pubic hairs become scanty but a crop of facial hair often 
appears 

Libido is usually not materially influenced by the climac- 
teric Only a few of the many climacteric women who have 
come under our observation m the course of two decades com- 
plained of a change in hbido A very disturbing, though rare 
phenomenon, is the sudden development of intense and irresis- 
tible desire for coitus (nymphomania) m women who were 
heretofore normal and whose mates of their own age or older 
are no longer capable of meetmg the newly acquired needs of 
their wives We have encountered this condition only twice 
in menopausal women One whose blood and urine were 
studied carefully for the follicular hormone content showed 
repeatedly a mouse unit in an extract of 30 cc of blood and 21 
rat units m the twenty-four-hour output of urine — certainly 
an excess production of the hormone m a woman who had not 
menstruated for two years The absence of menstruation, de- 
spite the excess production of the follicular hormone, was ap- 
parently due to the inability of the endometrium to concentrate 
the hormone 

While this observation and those of Werner and Collier 30 
seem to point to a definite relationship between the amount of 
estrin in the circulating blood and the state of hbido, we have 
not encountered a single case of artificially induced nympho- 
mania in our vast experience with the administration of huge 
doses of estrin over long periods Only a few of the many 
thus treated experienced a slight increase of hbido 

Menopausal Uterine Bleeding — During the period of 
transition from menstrual regularity to permanent amenorrhea, 
there often occur episodes of metrorrhagia, occasionally of an 
alarming character Even when the loss of blood is not sub- 
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atantial, the abnormal uterine bleeding is most disturbing be- 
cause of the possible presence of malignancy The latter in 
our experience is more often encountered In menopausal women 
who still menstruate regularly than in those who show a ten 
dency to delay in the How Malignancy can be ruled out only 
by an exploratory mtra uterine curettage and biopsy of cervical 
tissue. 

The benign uterine bleeding of the menopause is due to a 
break in the normal ovarian cycle, namely, the prolonged, 
though not necessarily excessive, production of estnn by the 
follicle cysts, mvanably present in this condition, and the 
absence of the balancing and controlling influence of the cor- 
pus lutcum and its hormone, progestin The resultant endo- 
metrial hyperplasia and necrosis are die immediate causes of 
the abnormal utenne bleeding of the menopause 

Organotherapy in the functional utenne bleeding of meno- 
pausal women is usually ineffective because the decline of 
ovarian function is due to cellular changes within the ovaries 
incident to age Senile ovaries are not responsive to stimula- 
tion by the anterior pituitary bke substance (antuitnn s, fol- 
lutein, A V L) usually employed in the treatment of func- 
tional uterine bleeding of younger women 

Abnormal uterine bleeding at or near the menopause, when 
malignancy is often encountered, should be treated by means 
of an exploratory utenne curettage and the application of 600 
U> 1200 mg hours of radium This procedure is both diag- 
nostic and curative If the endometrium shows evidence of 
malignancy, ubserpuent hysterectomy is the logical measure 
to employ 


Circulatory Symptoms — rhe most characlenstic symp- 
tom of the immopau al period is the so-called “flush” also 
described as a heat flash or a suffocating feeling It is, per 
haps the one pathognomonic symptom of the nu.nopause’sincc 
It «*cim m no other ailment The flush may appear ns often 
as every ten mmutes and is one of the causes of severe in- 
“mmia in the climacteric. Rarrly, the flu,h occurs without 
- “rung and tree of other phenomena Usually, theTiTa 
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characteristic sensation of epigastric warmth or an aura of 
shght nausea, which is immediately followed by a wave of 
heat and visible, though momentary, erythema of the face, 
neck and anterior part of upper chest Usually, the flush is 
immediately followed by a cold sweat and momentary chill 
These recurring spells of heat and cold keep the patient 
awake m an attempt to regulate the amount of bed covers 
Occasionally, the cold sweat and chill appear m the absence 
of a flush It is this triad, flushes, cold sweats and insomnia, 
more than any other single symptom that bnngs the meno- 
pausal woman to the physician begging for relief 

A vasomotor phenomenon, observed by these patients less 
frequently than the flushes, is palpitation It seems to bear 
no relation to the incidence and frequency of the flushes and 
occurs without any evident cardiac lesion Tachycardia is 
often observed by the physician to be the basis of the palpita- 
tion The objective paroxysmal tachycardia and the distress- 
ing subjective palpitation are often accompanied by a moder- 
ate dyspnea This symptom complex appears more frequently 
as a result of unusual exertion Werner 20 has aptly compared 
it to the so-called “effort syndrome” of neurocirculatory 
asthenia 

The blood pressure variations which may occur at the time 
of the menopause are the subject of much dispute There is 
an undoubted incidence of hypertension at the time of the 
menopause, but the climacteric age is also the age when arte- 
riolar and nephritic changes become manifest There is, how- 
ever, a definite instability of the blood pressure which may 
vary hourly from low to high levels, independent of organic 
vascular changes Instability is typical of the entire meno- 
pausal syndrome and is due to the reactions of the vegetative 
and central nervous systems to the pluriglandular rearrange- 


ment incident to the menopause 

Neuropsychiatnc Symptoms — Similarly, characteristic 
of the menopause are the neuropsychiatnc disturbances often 
encountered The neurologic mamfestations and psychic dis- 
orders, prone to enter into protean symptomatology of the 
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menopause, are legion They are as common in one form or 
another as the flush The entire realm of nervous and psychic 
reactions are easily disturbed by minimal stimuli (Maranon 1 *) 

In an analysis of the symptomatology presented by 32 climac- 
teric women, Scvnnghaus 11 found that 16 bad various pares- 
thesias, 19 suffered from severe insomnia, and that 17 had 
abnormal psychic reactions This closely parallels our experi- 
ence with a similar number of cases recently studied from the 
standpoint of hormone therapy We found 15 patients com 
plaining of various paresthesias, 20 of insomnia, and 16 of 
psychic manifestations, such as melancholia and suicidal tend 
cnaes 

Headache is a frequent complaint m those who have other 
pronounced symptoms of the climacteric. Ten of our 33 pa- 
tients complained of set ere headaches with the advent of the 
menopause, described by sorpe of them as “the blows of a 
hammer ” The so-called "menopausal headache" (occipitocer 
\ical) is, in our experience, rare Werner, M however, found 
that 50 per cent of castrated women and 38 per cent of the 
naturally climacteric women point to the occipitocervical region 
as the site of pam. 
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paresthesias are part of a refractory type of neuralgi 
(Pisk ), affecting the small joints anti knees with persisten 
tingling The so-called “menopausal arthritis” (arthropathi; 
ovanpriva) has been ascribed both to vascular spasm and t< 
a nervous response incident to changes of temperature (Laubei 
and Ramm J3 ) 

Of the neurologic manifestations, tinnitus and vertigo art 
not the least annoying The latter is the more common, and 
was a major complaint in S of our 33 patients It may be 
constant or evanescent, diurnal or nocturnal, when at rest or 
in motion A very interesting variety of vertigo occasionally 
described by the patient is a sensation of “swimming in the 
air” or partial intoxication (pseudonarcotism) In his excel- 
lent study of climacteric vertigo, Sanes 27 ascribes the sensa- 
tion to a moderate hypertension In 66 per cent of 102 pa- 
tients exhibiting this symptom, he found systolic pressures of 
150 to 160 mm In the small series of cases herein reported 
and in a larger group not included in the present study, we did 
not observe any constant relation between the vertigo and the 
labile hypertension 

Insomnia is a very distressing factor in the symptomatology 
and is present in more than two-thirds of women suffering 
from climacteric manifestations The patients are usually 
able to fall asleep but are awakened during the early hours of 
the morning and thereafter are unable to sleep (Sevringhaus 31 ), 
The flushes of heat and the cold sweats are not the only 
factors m disturbing their sleep 

Disturbances of the psyche are, perhaps, the most interest- 
ing of all the climacteric changes They are characterized by 
a state of erethism — depression, agitation and apprehension 
(Jameison and Wall 31 ) Psychic manifestations occur m prac- 
tically all menopausal patients but, in most, they do not reach 
a pathologic degree The background of the patient plays a 
major role in determining how much the psyche will react to 
the climacteric In fact, Culbertson 35 believes that the 
psychic symptoms are merely manifestations of a previously 
existing abnormal mental state In a study of the neurological 
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symptoms of 112 surgically castrated women, Gordon 10 found 
that severe psychic disorders developed m the 34 who before 
operation had manifested some neurologic symptoms 

Among the milder manifestations of a changed mental 
status during the climacteric may be mentioned mental dc 
pression, crying spells, apprehension, extreme irritability and 
Impatience, a newly acquired coldness of demeanor and m 
attention to dress 

The psychic changes may proceed to a definitely patholog 
leal degree in that the patient no longer has mere varieties of 
moods, but actually develops delusions When present, the 
delusions are those of impending calamity or death Any of 
the functional psychoses may occur at this period, but the 
most frequently observed Is that of involutional melancholia 
The patient is constantly depressed and is haunted by terrify- 
ing visions of disaster Occasionally, a state of confusion ac- 
companies and heightens the syndrome Suicidal attempts by 
women who have reached this state of pathological melan 
cholia has come to be a recognized manifestation of the 
climacteric. In our small senes, 6 patients exhibited severe- 
mtl incholla and, of these, 3 attempted suicide Until recent 
years Ihcse severe psychic rcacliuns of the climactenc re 
ctiveel little attention With the advent of our newer knowl- 
edge of endocrine Interaction and with the recent develop- 
ments in the held of organotherapy, the literature on neurology 
and p ychiatry is replete with reports presenting thes phase, of 
the dunacteric and of the excellent results obtained by means 
ot eslnn therapy (Jainrlson and Wall 31 Werner cl at , JI Bow 
man and llemler 3 ' uul others) 

Prophylactic Treatment of tbo Climacteric.—' The 
yanpttwwv ui ihe climacteric arc not static They appear and 
disappear after -cvcral years, olten leaving the patient in a 
vtaie ot chrome exhaustion Only uno third of women enter 
mg the natural menopause icquire medical attention These 
m*i die neii.ru> of women counted before ihe forty fifth 
V» If ..Itrn dew lop -vmpt. in- ..f m intensity that lead to 

p yclw ,, ,( t hvljuBj n, a i Mtill ] 
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As a prophylactic measure after castration of the middle- 
aged, the daily oral administration for a long time of a quan- 
tity of estnn sufficient to maintain a near normal blood-estrm 
level will prevent the consequences of a sudden endocrine 
imbalance The daily quantity required to attain this ob- 
jective varies with the mode of administration and the product 
employed When used as a prophylactic, the oral administra- 
tion of the hormone has many practical advantages over the 
hypodermic route Since the objective of treatment is first to 
maintain a normal blood-estrm level and then gradually de- 
crease this level until the economy has become accustomed to 
function on minimal doses or on none at all, the hypodermic 
use of estnn is not feasible as a prophylactic measure If, for 
instance, an injection of 1000 rat units of estrin is given every 
third day, there will be a superabundance of the hormone in 
the circulating blood during the first day and a marked de- 
ficiency thereof during the third day, rendering it impossible 
to taper off the dose gradually If, on the other hand, the 
patient is given 600 rat units of the dihydrofollicular hormone 
daily, in three divided doses, the blood-estrm level, as deter- 
mined by the Frank and Goldberger test, and the amount 
excreted daily through the urine is that normally current dur- 
ing the premenstruum It is then an easy matter to decrease 
the dose very gradually and thereby maintain a steady but 
gradually lowered blood-estrm level A somewhat larger dose 
of theelol is required to produce the same effect These values 
were determined by us through blood and urine studies of 
castrated women who had received varying doses of these 
products 

Treatment of the Climacteric Syndrome —The woman 
m whom marked manifestations of the climacteric has already 
developed must be treated on a different basis, for in her we 
must undo or counteract the established endocrine reactions 
responsible for the symptoms In the rat, for instance, it re- 
quires much more estrin to correct the pituitary castration 
changes than to prevent their occurrence (Hohlweg 13 ) There- 
fore, it logically follows that the woman with well-established 
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disease and about the type of life he should lead afterward, 
if he is to remain well 

3 The segregation of open cases of tuberculosis which are 
a menace to the community 

In the present-day treatment of pulmonary tuberculosis 
with the increasing importance of collapse therapy and the 
diminishing importance of climate, the general hospital com 
bmed with home treatment can play a more important rdle 
in the general scheme of tuberculosis control With this com 
blnation the treatment offered compares favorably with the 
best that any sanatorium can offer 

The following is the general outline for the handling of 
tuberculosis patients at home This is of necessity flexible, 
due to the variability of patients as they are seen The tnitraf 
study should include complete physical examination, sputum 
examination mil chest roentgenogram Sedimentation rate, 
blood count and urinalysis will give added information On 
the findings of these examinations the important indications 
can be determined If the disease 13 minimal or moderate!! 
advanced without cavity, bed rest alone is indicated 
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SPECIFIC TREATMENT 

Rest— When ordering a patient to bed one should give 
detail instructions The intensity of the rest depends on the 
severity of the symptoms and the extent and type of the dis- 
ease We divide them into 

1 Strict bed rest— which means absolute rest in bed, in 
which the patient is not allowed to do anything for himself 

2 Ordinary bed rest— which means twenty-four hours in 
bed The patient is allowed to feed himself and take care of 
his own toilet, -with varying amounts of reading, writing, etc 

3 Ordinary bed rest with bathroom privileges 

Every patient with definite symptoms of activity should 
begin with strict bed rest and every patient should be kept m 
bed from one to three months During the period of bed rest 
the patient should be taught to keep his own records and for 
that purpose a “record book for tuberculosis patients/’ pub- 
lished by the Journal of Outdoor Life, is usually recommended 
This is also the time to educate the patient in regard to bis 
disease, for which there is a wealth of approved literature 
available Before a patient is allowed out of bed his initial 
studies should be repeated If symptoms of activity continue 
the studies should be repeated at intervals of one to three 
months, the future care of the patient depending on the find- 
ings of these examinations After an initial period of bed 
rest the patient may gradually be returned to reasonable activ- 
ity within three to six months, providing his check-up examina- 
tions are satisfactory 

Diet — There have been a number of special diets advised 
for tuberculosis However, there is httle proof that they are 
of any special benefit The patient should have three well- 
balanced meals daily, including all varieties of food and at 
least 1 quart of milk daily Cod liver oil in some form is a 
worthwhile addition 

Drugs — There are no drugs of specific value m treating 
tuberculosis at this time However they may be used for 
symptomatic relief Mild sedatives are helpful to the patient 
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adjusting himself to the initial period of bed rest but habit- 
iomung drugs should be avoided 

This regime is applicable only m early cases of pulmonary 
tuberculosis Unfortunately most patients show advanced dis 
ease with cavity formation when they are first recognized 
Here we are faced with a more difficult problem An initial 
period of bed rest should be tried, but too frequently it is not 
sufficient to cause an arrest of the disease and other forms of 
treatment must be resorted to In this type of patient hos- 
pitahzation in the most conveniently located general hospital 
is advisable, and some form of collapse therapy considered 
and carried out if indicated The length of time the patient 
should stay m the hospital depends upon the type of collapse 
used If a phremcectomy is done, usually a day or two m the 
hospital is sufficient Pneumothorax may be instituted and 
after a reasonable period of hospitalization the patient can 
continue treatment at home, in a clinic or in the physician's 
oftice bilateral pneumothorax should be instituted only un 
der hospital supervision The period of bed rest following 
thorocoplasly can well be taken at home under the schedule 
of strict bed rest 


SUMMARY AHD CONCIUSIOHS 
\s a general rule sanatorium treatment is to be preferred 
because of the (Linger of contact infection and the fact that 
the patient can be treated more economically and perhaps 
mure efncicnlly when grouped together However home treat- 
ment of pulmonary tuberculosis has a definite place in the 
u-ncral scheme of tuberculosis control (or the following 
lea unv (1) Tlierc are insuflicient sanatorium beds to care 
lor the present number of acme ca.cs o( pulmonary luber- 
culeien (’) Many patients are temperamentally unsinted to 
sanatorium treatment ( i) Lhe patient in many instances can 
be belter controlled at home M) When a patient cures at 
, " t ,hc rnl, 'e f unity arc made tulKteulmis conscious and 
tbe (fgnUimn Of )ns life thereafter H more easily unde 
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CONVULSIONS SOME CONSIDERATIONS FROM THE 
VIEWPOINT OF THE INTERNIST 

The internist deals less frequently with convulsive states 
than do workers in some other fields of medicine Fits ate 
daily fare to the pediatrician The neurologist sees most of 
the adult patients who sutler from fits, largely his is the diag- 
nosis and almost as largely the treatment, of such conditions 
as major and minor epilepsy, tumor and abscess of the brain, 
the results ol injury to the brain, advanced intracranial arterio- 
sclerosis, and hysteria There are, however, a number of con- 
vulsive syndromes which properly come within the field of in- 
ternal medicine It Is the purpose of the present discussion to 
review briefly, In a clinical fashion, some of the more im- 
portant, or the more noteworthy, of these 

Hypoglycemia, as a cause ot convulsive seizures, is at the 
present time particularly deserving of attention Hypogly- 
cemic reactions, other than those induced by overdosage of 
Insulin in the treatment of diabetes mellltus, were first de- 
scribed bj Seale Harm in 1924 1 His conception of the cause 
ol the syndrome was functional over activity of the islet cells 
ol the pancreas, with production ol excessive amounts of In 
sulm— the physiologic opposite or pancreatic diabetes Hence 
he coined the names "hypcnnsulimsm” and "dvsmsuliniim ” 
Tumor — adenoma or carcinoma — ot islet tissue In cases of hy- 
Pctlnsuhnnm were soon recognized, 1 - *• * and surgical removal 
was successful in giving relief of sympto ns. 1 Overproduction 
ol in_uUn h by no means the only cause of "spontaneous" 
obceall. Harris* lists also the following cause v 
ut 
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1 Deficient formation of glycogen m the liver, in certa 
forms of hepatitis and m massive tumor of the hver 

2 Hypofunction of the adrenals, mterfermg with labilit 
of glycogen 

3 Ovarian dysfunction 

4 Pitmtary dysfunction 

Hypoglycemic reactions have long been known to occur i: 
diabetes melhtus, independently of the administration of m 
sulin, and Zeckwer 7 has pointed out one way m which the; 
may occur In her case, pancreatic calculi had caused prac 
tically complete loss of the external secretion of the pancreas 
the consequent impairment of digestion in the intestine hac 
led to such a degree of degeneration (partially fatty) of tht 
liver that glyconeogenesis must have been grossly deficient, 
she believes that undernutrition is an important additional 
factor Long-contmued and violent physical exertion may 
cause hypoglycemia, for instance, m Marathon runners or in 
mountain climbers 8 

When hypoglycemia is severe enough to cause convulsions, 
the seizure is usually generalized and clonic, resembling that 
m idiopathic epilepsy There are, however, many variants of 
the fit, and as has been repeatedly pointed out, all kinds of 
neurologic manifestations, other than convulsions, occur 0 
Weakness, mental confusion, delirium, coma, personality 
changes, transient hemiplegia With the passage of time, there 
have been many reports concerning hypoglycemic reactions, 
so that the number of cases m the literature must have mounted 
into the hundreds Nevertheless, it is probable that the diag- 
nosis is often missed The writer wishes particularly to stress 
the importance of bearing in mind the possibility of hypo- 
glycemia, m studying obscure cases marked by convulsions or 
other neurologic and psychiatric symptoms The diagnosis of 
idiopathic epilepsy should never be made, especially if the on- 
set of fits is in adult fife, until the possibility of hypoglycemia 
has been eliminated Fortunately, the diagnosis is an easy one 
to make, a blood specimen taken at the tune of the seizure 
will show great reduction of the sugar content (almost always 
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below 60 mg per 100 cc , sometimes 20 or 30 mg per 100 
cc.), and m the hypennsuhmsm type, n glucose tolerance test 
will show n flat curve falling well below normal values toward 
the end of the test In hypoglycemia due to other causes than 
hyperinsulimsm, diagnosis of the underlying delect may be dif- 
ficult, but other features of the case will point to It, the hypo- 
glycemia itself should be readily recognizable 

The treatment of the acute hypoglycemic reaction obviously 
lies in supplying carbohydrate to the patient If he can be 
persuaded to swallow, he should be given sweetened orange 
juice, or coffee, or candy, or indeed any kind of food If these 
are not available, commercial compressed tablets of glucose* 
aro convenient and may be carried by the patient in case of 
need If the patient is unable to swallow, the intravenous in 
jectlon of 20 to 50 Gm of glucose is indicated, the com- 
mercially prepared ampules containing SO cc. of 50 per cent 
glucose solution arc convenient. In urgent cases, when fndli 
ties for intravenous injection of glucose are not at hand, sub- 
cutaneous Injection of epinephrine may give relief by mobiliz- 
ing liver glycogen and thus raising the blood sugar 

When hyperinsulimsm was first recognized, attempts were 
made to control it by giving a carbohydrate rich diet, with 
frequent ieedings This regime debuts its own purpose, the 
high carbohydrate intake further stimulates the production of 
insulin and the hypoglycemia recurs more frequently and more 
evenly The carbohydrate should be considerably restricted, 
and hd mainly In the form of 5 per cent and 10 per cent vege 
tables, the customary amount of protein may be allowed, and 
fat will usually have to be high in order to make up the caloric 
itquirunent Patients do belter on this regime, and often 
show progressive decrease in the seventy of ihe hypcnnsulin- 
bm julm" has suggested the administration of small doses 
ut ln -ulm (tentatively , IQ units) after meals, with the idea 
Uut if insulin is thus supplied the pancreas will not bo stim 
elated t 0 produce cicn-ive amounts of endogenous insulin 
* ‘'f' 1 ’ .* Doom.*" mwtr ly Sttah Kilo* *oS r,™h UWiniua, 

J His, *r « tb JUvtma^ 
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m his one published case favorable results were obtained If, 
in a case of hypennsuhmsm, satisfactory improvement is not 
obtained by these methods, tumor of the pancreas should be 
suspected and laparotomy should be resorted to promptly 
Whipple 11 has recently described improvements m the technic 
of pancreatic surgery which favorably influence results 

Hypoglycemic reactions occurring in diabetes melhtus and 
due to disproportion between insulin dosage and food intake 
do not differ in any essential respect from the “spontaneous” 
variety 

Uremia (literally, “urine in the blood”) may be defined 
briefly as the condition resulting from renal insufficiency with 
retention of excretory products For many years the term 
was applied to almost any of the late manifestations of severe 
renal disease, but especially to convulsive seizures Volhard 12 
restricted his use of the term uremia (or “true uremia”) to 
the symptom-complex resulting from severe failure of the ex- 
cretory function of the kidneys, with consequent retention of 
toxic waste substances, realizing that convulsive seizures may 
occur in the course of acute or chronic disease of the kidneys 
m the absence of greatly increased amounts of nonprotein 
nitrogen in the blood, he applied to these manifestations the 
name “pseudo-uremia ” For this syndrome, Elwyn 13 uses 
the expression “acute convulsive” or “eclamptic” uremia 
Since Volhard’s separation of these two types of so-called 
uremia, most other students of the subject have concurred m 
his view 

True uremia occurs most typically in the end-stages of 
chronic glomerulo-nephritis, but any of the many causes which 
seriously or persistently hamper the kidney in its work of ex- 
cretion may eventuate m uremia Sclerosis of the smaller 
arterial vessels of the kidney (renal artenolosclerosis, or 
arteriolar nephrosclerosis) leads, m a relatively small propor- 
tion of instances, to renal insufficiency and uremia, another 
vascular disease marked by a nephritic picture and sometimes 
by uremia is periarteritis nodosa 14 The acute destructive 
nephroses, such as that induced by mercury, terminate m 
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menopausal symptoms requires many tunes more of the hor- 
mone for the relief of the symptoms than the amount normally 
present In the blood This explains the failure to control 
severe menopausal symptoms with small doses or large doses 
given for a short period (Pratt 30 ) An Inkling as to the tune 
required to overcome the pituitary hyperfunction and the re- 
sultant symptoms of the well established menopause, even 
with the use of large doses of estnn, may be obtained by quan- 
titative determination of the anterior pituitary sex hormone 
content of the urine before and during treatment II usually 
takes a mouth oj intensive treatment to reduce the pituitary 
hormone content oj the urine to a normal level This cor- 
responds in lime with cluucal evidence oj improvement 

Most of the reported failures to control severe menopausal 
symptoms with the use of estnn, we believe, are due to inade- 
quate dosage, too short periods of treatment and errors in diag 
noils Dosage should depend entirely upon the seventy of 
(he symptoms and the duration of treatment Even relatively 
'mall doses administered for a long time will eventually control 
the symptoms (Werner and Collier 10 and Sevringhaus w ) 
However, we have repeatedly seen recurrences of easily con- 
trollable symptoms because treatment was discontinued too 
soon The beat results are, in our experience, obtained with 
preliminary huge doses, such as 10,000 rat units (50,000 in- 
ternational units) given hypodermically every fourth day 
W ith these quantities the majority of the most annoying symp- 
toms arc usually relies ed within a period of three weeks, i j the 
symptoms arc trulv menopausal and not due to antecedent or 
pitaent pathological states unrelated to the climacteric. 

In reference to dugnosis, wc must remember that many 
symptoms of the climacteric age such as \ertigo, Impairment 
Of tnrmory insomnia and palpitation may be the result of con- 
comitant cardiorenal vascular chan„cs In the presence of 
thc-e omdWi.n, e Inn therapy is bound to (ail ami receive un 
'U-crvesl di credit Die on liter incidence of degenerative 
canWnal lornne m castrate's icoiunls for the belli r tc-ults 
"Uh C Um therapy In thee patirnts tbUier"; 
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The question of possible constitutional harm resulting from 
the administration of such huge doses of the hormone was 
carefully studied by us 42 It was found that the weight, blood 
pressure, cell count, coagulability and bleeding tune, blood 
chemistry, urinalysis and basal metabolism rate were unaf- 
fected by the prolonged use of the hormone Six of 17 regu- 
larly menstruating women did, however, experience a delay of 
one to three weeks in one menstrual cycle In a few the 
regular periods were excessive 

The tendency of large doses of estnn to produce excessive 
uterine bleeding becomes a problem m the management of the 
climacteric syndrome of women who are menstruating exces- 
sively To such patients it is better judgment to administer 
small doses, such as one ampule of theehn in oil (200 to 300 
rat units) every other day or emmenm orally in doses of 3 
to 6 teaspoonfuls daily In the event of failure to control 
the constitutional symptoms, a more concentrated product, 
such as progynon-B, may be used The resulting aggravation 
of excessive bleeding, if it does occur, can be controlled by 
means of x-ray therapy of the ovaries However, care must 
always be exercised to eliminate the possible presence of 
fundal mahgnancy 

With the use of huge doses (10,000 rat units hypodermic- 
ally every fourth day), we were able to reheve the most serious 
symptoms of the menopause in the majority of our patients m 
the course of three weeks After this time, half the quantity 
usually maintained the patient m a comfortable state for an- 
other month This dose was then gradually decreased until 
the end of six months On reaching the stage of treatment 
when small doses, such as 1000 rat units every fourth day, 
were needed, oral administration then became more feasible 
and equally economical The oral administration of 600 rat 
units, in three divided doses daily, is equal in effectiveness to 
the hypodermic injection of 1000 rat units every fourth day 
This daily intake may then be gradually reduced 

For the purpose of clinical study, we selected from our 
chmc and private practice a group of 33 patients presenting 
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climacteric symptoms bordering on involutional melancholia. 
In fact, 3 of the group had attempted suicide and 3 others 
were obsessed with the desire of self-destruction For the 
sake of accuracy, we have eliminated from our study those who 
showed concomitantly evidence of organic diseases, such as 
cardiorenal vascular changes, anemia and pelvic lesions, as 
well as those who gave a history of antecedent nervous in* 
stability 

To insure cooperation and to prevent interruption of con- 
tinuous treatment for a period of sue or more months, no charge 
lvas made for either service or material in most instances. 
The latter was generously supplied b> Drs Stragnell and 
Schwenk of the Sobering Corporation 

Illustrative of the type of patients in this group of 33 is 
the following 

n S a$cd forty-eight ) cars, erased to menstruate fi\e years ago \ertigo 
palpitation InHjmoU* fmgir patcslhola flushes and cold lucaU developed soon 
tkmatttr increasing la intensity gradual^ During the past three years the 
developed hiccough uhich is usually not allxlbuLablc to the climacteric The 
hiccough recurred frequently and persisted during day and night While In 
oar oQtce the palknt hiccoughed rvrry twenty minutes for a period of two 
hours. This jyroptora as well as the others were promptly relieved with the 
of huge doves of cUrla. 


The patients were given 10,000 rat units of progynon B 
e'er, fourtli day hy podenwcally In the average, the major 
symptoms (flushes, cold sweats, insomnia and palpitation of 
the heart) subsided after the fifth or siath injection of the 
hormone The dose was then gradually reduced to 5000, 2500 
and finally to 500 rat units The system of gradually reduc- 
ing the doe (without the patient’s knowledge) was governed 
“ y *** »<=>iionse to treatment Often It was necessary to re- 
turn to the u e of niasrmal doses The symptoms (mostly 
ushrs cold sweats and Insomnia) of 2 of this group rcpeal- 
V 1 * fvJ l’Pra , vd as v»o is the do.e was reduced to less than 
W rat units nrn (hough they were not aware of the re- 

“V Tlu > lu ' c Uril rrceiving this enormous tman 

»') mote or le-s regularly fur nearly a yew 
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The length of treatment required to insure against a return 
of symptoms cannot be predicted m cases of severe climacteric 
manifestations, such as our group of 33 presented The symp- 
toms recurred and treatment had to be instituted again in 
every patient treated less than two months Eleven remained 
symptom-free for periods averaging seven months after a 
course of treatment of two to six months The remaining 22 
are symptom-free but still under treatment Six of these are 
satisfactordy maintained on very small doses administered 
orally Four of the group of 22 under treatment for seven 
months still require 2000 to 5000 rat units every fourth day 
in order to prevent recurrence of the symptoms It is interest- 
ing to note that not one of the 33 patients, regardless of the 
seventy of the symptoms (whether neurocirculatory or 
mental), failed to respond to this treatment 

Judging by the length of treatment required, the adminis- 
tration of the hormone is largely substitutive That this is 
not wholly the case is evident from its effectiveness m large 
doses m those who have a normal or nearly normal natural 
supply of the follicular hormone In this class of patients, as 
shown by Kurzrok, 2 small doses are totally ineffective It is 
our experience that large doses are no less effective in these 
patients than m those who show no estrm excretion It is 
thus apparent that the hormone is not purely substitutive, 
since those who still produce a fair amount of it are equally 
benefited by its use in large doses 
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CLINIC OF DR DAVID A COOPER 
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THE HOME TREATMENT OF PULMONARY 
TUBERCULOSIS 

Each time that a physician makes a positive diagnosis of 
pulmonary tuberculosis he is immediately confronted with 
the problem of how is the best way to handle this individual 
patient Too often the patient is told that he has a spot on 
his lung and should go away to a sanatorium or to the country 
and rest. This very casual method falls far short of the phys- 
ician’s dutj to bis patient. There is too great a tendency 
on the part of many physicians to neglect thur responsibilities 
"hen dealing with tuberculosis This lack of interest of the 
profession as a whole is probably due to the decrease m the 
death rate of the disease in the past few decades In spile 
of the drop in the mortality rate, it should be borne in mind 
•hat there are from 75,000 to SO, 000 new cases of pulmonary 
tuberculosis reported each \t- tr, and tliat tuberculosis stands 
ht't in destructive importance between the age groups of 
t"ent} and forty five When a diagnosis of tuberculosis is 
made the paUent and the patients entire family are thrown 
in 'o a state of upheaval, and for this reason tl is too fuN|uently 
nude h^ht of by the attending pliy sioan and the patient is 
allowed to drill along oil inadequate treatment during which 
'~~ c 'he dt-caic ptogrcs.es Tins to my mmd ts one of the 
""it important teasuni whv well over 50 pet cent of all pa 
Iut.u dmilted to eaiutoria have far idvonced di.ca_c at the 
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time of admission This manner of handling patients has 
done a great deal to discredit the value of home treatment of 
tuberculosis 

The physician’s first duty after making a positive diagnosis 
of pulmonary tuberculosis is to insist on absolute bed rest 
Rest is the foundation stone for the treatment of all pulmonary 
tuberculosis The family should be told the truth and m prac- 
tically all instances, the patient Tuberculosis is a disease re- 
quiring months or even years of treatment and it is well for 
the patient and the patient’s family to realize and face these 
facts early No intelligent individual can go through a cure 
for tuberculosis unless he is told the truth about his condition 
After the patient has adjusted himself, plans should be made 
for taking the cure, and we are faced with the problem of 
sanatorium treatment against home treatment Undoubtedly 
a number of factors will have a bearing on the final decision 
The easiest thing for the physician to do is to advise sana- 
torium treatment I know of no state that has sufficient beds 
available to care for every case of active disease Pennsyl- 
vania for instance has only 5260 beds, which includes private 
institutions During 1934 the death rate from pulmonary 
tuberculosis alone was 4291, for tuberculosis other than pul- 
monary 428 This means about 1 2 beds per tuberculosis 
death 

Most states have between one and two beds per death per 
year, whereas it is estimated there are about ten cases of active 
disease for each death This is quite evident proof that there 
are not enough beds available for all patients and some will 
have to be treated at home It is quite true that sanatorium- 
treated patients as a whole are possibly better treated than 
the average home-treated patient This I believe in most in- 
stances is due to the apathetic manner that the patient is 
handled rather than to the method of treatment The most 
important factors m sanatorium treatment are 

1 Medical supervision by a group of physicians, nurses 
and attendants specially trained in the care of tuberculosis 

2 The education that a sanatorium patient gets about his 
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lie reader that the convulsions can be controlled by the intra- 
'eoous injection of soluble barbiturates (c g , sodium amydal 
w doses of 0 5 to I Gm.) 

The rarely used drug picrotoxm, m poisonous doses, gives 
t^e to clonic convulsions quite different from the tome “spinal” 
wovulsion °f strychnine poisoning, poisomng by such corn- 
toon alkaloids as atropme and cocame is marked by delirium, 
ot rarely by convulsions 

t Taatly, hysteria is to be remembered as being capable of 
•mulating any of the convulsive states mentioned above. For- 
onately, the hysterical attack usually betrays its nature by 
“wre features and a certain incompleteness of the picture, 
tspecially on close scrutiny of the circumstances of the seiz- 
Uf es and of the background of the individual 
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the diagnosis and treatment of convulsions 

IN CHILDREN 

It is a commonplace observation that convulsions are more 
frequent among infants and young children than among adults 
H u also generally agreed that young babies have seizures more 
°(tcn than do older children Certainly the records ot any 
hospital for children show a larger number of children admitted 
lor the treatment of convulsions who are under three years of 
than over three Yet though young children have thus 
established a reputation for having convulsions more often 
than do older children or adults it is perhaps not admissible to 
assume therefrom that infants react convulsively to minor or 
unimportant causes On the contrary it is well known that 
the peripheral nerves in young infants are definitely less um 
table to the galvanic current than at later ages Also relatively 
huge amounts of fiuid can be accomodated within the elastic 
'bull of the infant without causing much damage Moreover, 
experimental work on the nervous systems of animals shows 
tut young animals regain their reflexes after severe injury 
much sooner than do adults of the same species Crothers 
^ cumc to the conclusion that the “newborn baby s nervous 
irn'l 01 "" 1 *' n ° l ru5 P° n ^ onv-uUivcIv 10 anything but gross 

•no. much as a gcnerih-cd convulsion constitutes one of the 
mtnt terrifying and one of the Ica-t understood symptoms in 
•e whu' c realm of medicine it es highly im[iorni\t m the study 
' !r ' ,ni L Cnt ot an > I'ei'ou suffering from this symptom to 
h ** i *^ c i’ r *' Wc,M "rib the dcicnnin itlon to find, if 

f uuderly m„ c iu c If we content ourselves with the 
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THE DIAGNOSIS AND TREATMENT OF CONVULSIONS 
IN CHILDREN 

It is a commonplace observation that convulsions are more 
frequent among infants and young children than among adults 
It is also generally agreed that young babies have seizures more 
often than do older children Certainly the records of any 
hospital for children show a larger number of children admitted 
for the treatment of convulsions who are under three years of 
age thin over three Yet though young children have thus 
established a reputation for having convulsions more often 
than do older children or adults it is perhaps not admissible to 
assume therefrom that infants react convulsively to minor or 
unimportant causes On the contrary it is well known that 
the peripheral nerves in young infants are definitely less irri- 
table to the galvanic current than at later ages Also relatively 
large amounts of fluid can be accomodated within the elastic 
skull of the infant without causing much damage Moreover, 
experimental work on Iht nervous systems of animals shows 
that young animals regain their reflexes after severe injury 
much sooner than do adults of the same species Crothers 
has come to the conclusion that the "newborn baby’s nervous 
s>slem will not respond convulsively to anj thing but gross 
insulis" 

Inasmuch as a generalized convulsion constitutes one of the 
■non terrifying and one of the least understood symptoms m 
the whole realm of medicine it is highly important m the stud) 
and treatment of any person suffering from this symptom to 
approach the prohltm with the determination to find, if pos 
■blv, the underlying caun; If we content ourselves with the 
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thought that children are peculiarly susceptible to seizures be- 
cause their brains are not fully myelinated, we shall some day 
overlook tetany or an early organic cerebral lesion, and we 
shall certainly not add anything of value to the knowledge of 
fundamental causes and mechanisms that produce the convul- 
sion We shall do better both for our patient and for medical 
progress if we study a convulsing child with this question dom- 
inating our thoughts “What causes, physiological, patho- 
logical or pharmacological, underlie this remarkable set of 
symptoms?” 

The analysis of a generalized convulsion is no mean test 
of an individual’s powers of observation The onset is sudden, 
often without warning and the phases of loss of consciousness, 
tonic contractions, twitchings, clonic jerkingS" with the asso- 
ciated variations in pulse and respirations and the color changes 
from pallor through cyanosis to flushing and sweating — all 
these may transpire rapidly or comparatively slowly, the dura- 
tion of any phase may vary in relation to the other phases and 
one or more of the steps may be apparently omitted altogether 
Thus m infants we often see convulsions m which consciousness 
is apparently only clouded and where the motor phenomena 
are simply a few involuntary twitchings of the muscles of the 
extremities or the face In Jacksonian epilepsy repeated clonic 
movements of one small group of muscles may be the only 
external manifestations of a seizure, and of course in petit mal, 
a very short lapse of consciousness usually comprises the entire 
“spell ” Much can be learned from the careful observation of 
the march of events in any convulsion, and detailed descrip- 
tion thereof constitutes the cornerstone of the diagnosis 

The physical examination of a convulsing child should be 
as complete as the circumstances will allow, with the purpose 
in mind of establishing a working diagnosis as quickly as pos- 
sible in order to start efficacious treatment promptly Ad- 
ministration of ether or chloroform is often an immediate 
indication When the convulsion is under control the examina- 
tion is to be completed with special reference to the central 
nervous system, the peripheral nerves, the ears and sinuses, 
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the eyegrounds, and a routine survey of the other systems of 
the body Urinalysis, blood count and spinal fluid study are 
the basic laboratory aids Other procedures are carried out 


wucu muiuiicu , AM 

The history is taken from a general point of view with ad 
tional attention directed toward the record of the birth, the 
phenomena of the neonatal period, the details of the diet, the 
growth and development, illnesses and accidents, and especially 
any signs or symptoms referable to the central nervous sys- 
tem A description of the first fit and all attendant circum- 
stances and accompanying symptoms is followed by a 
chronological record of succeeding convulsions, and their vann- 
tions, If any, from the initial seizure 

Having followed some such plan of gathering information 
concerning the patient one is in a position to diagnose the 
greater number of the cases of convulsions seen m children 
Further search by laboratory and special clinical tests will dis- 
cover fundamental causes in a few more of the cases A vary- 
ing percentage wall remain as “convulsions of unknown cause 
The differential diagnosis of convulsions in children theo- 
retically requires the consideration of at least half a hundred 
ttiologic posslbdities For practical purposes, however, the 
various causes of seizures may be grouped according to the age 
of the patient so that the more probable conditions will be 
considered first 


EARLIEST INFANCY, BIRTH TO ONE MONTH OF AGE 
Full term and prematurely bom infants are considered 
together in this group, the latter showing a relative!} higher 
incidence of convulsions than the former Three pathological 
slates are the chief cause* of conv ulsions during the first month 
of life They are, In order of importance (1) Cerebral birth 
injuries, (2) congenital mallomiatjons ol the brain and (3) 
acute infections 

Habirv who have been subjected to the more dilucult 
methods of delivery anil especially premature infants with 
their thin clastic skulls and their fragile blood vessels arc fre- 
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quent victims of intracranial hemorrhage from birth injury 
When the injury is not so severe as to be immediately fatal, the 
child may be born deeply asphyxiated Symptoms of birth 
injury may be present immediately after birth or may not 
appear for several days Cyanosis, a tense fontanelle, cervical 
rigidity, feeble cry, irritability and failure to nurse are usually 
noted before convulsions are seen Twitchmgs of muscles of 
the extremities or of the face often precede a generalized con- 
vulsion The convulsive seizure may last for from a few 
seconds to several minutes and is often more intense on one 
side than on the other, indicating thus a more extensive lesion 
on one side of the brain than on the other Opisthotonos is 
often present Between seizures one or more of the extremities 
may be quite rigid Respiration is irregular, usually slow 
The pulse may be slow or rapid Nystagmus is common 

Examination of the cerebrospinal fluid is an important aid 
in diagnosis Lumbar puncture usually shows bloody spmal 
fluid containing crenated red blood cells, an excess of white 
blood cells and xanthochromia of the supernatant fluid if the 
lesion is some hours old If the lesion is very recent xantho- 
chromia and crenated ceils will not be seen A colorless fluid 
does not rule out intracranial injury for the lesion may be m 
the substance of the brain tissue, in the ventricles, or, rarely, 
epidural 

Treatment should aim at controlling further hemorrhage 
and at reducing increased intracranial pressure The former 
may be accomplished by the intramuscular injection of citrated 
whole blood, 20 to 30 cc , or by a small transfusion of properly 
matched whole blood Reduction of pressure is favored by 
repeated lumbar puncture When symptoms indicate dis- 
turbance of the vital centers m the medulla, cisternal or ven- 
tricular puncture may be done, but great caution must be 
exercised to avoid injury by the needle to the medulla in the 
former case, or to the brain and choroid plexus m the latter 
case Regardless of treatment a large majority of infants who 
show definite clinical signs of intracranial hemorrhage die 

within a few days 
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Infants with congenital defects of the bratn may show 
signs which simulate birth injury Convulsions may or may 
not occur Clear cases of microcephalus, hydrocephalus or 
mongolism are usually obvious in the early days of life How- 
ever, the diagnosis may be in doubt until the child has shown 
by its abnormal development that a deficiency or malformation 
of the brain exists In general the presence of multiple abnor- 
malities, such as congenital heart disease, spina bifida, etc , in 
association with evidences of cerebral dysfunction points to- 
ward the prenatal origin of all of the pathology Early con- 
vulsions point to birth injury or meningeal hemorrhage In 
Ford's series of congenital spastic palsies convulsions occurred 
at birth or during the first few weeks in 16 per cent Relief 
of cerebrospinal fluid pressure and nuld dehy dration are desir- 
able therapeutic measures Sedative drugs such as chloral or 
phenobarhital may be used in small repeated doses, 1 grain of 
the former or Vis to K gram of the latter, but little improve- 
ment is to be expected 111 cases of organic brain pathology 
showing convulsions before one year of age 

Third in importance in causing convulsions during the first 
month of life is the group of acute infections The umbilicus 
is to be thought of as the main portal of entry for infection from 
which septicemia may result Erysipelas and tetanus neo- 
natorum are to be borne m rrund The latter develops rapidly 
The earliest symptom is difficulty in sucking due to trismus, 
but -win tonic contractions of the muscles are seen with 
cyanosis at first occurring spasmodically, but later almost con 
timnmsly I he temperature is not always elevated, but Is 
often high and Irrcguhr If the child recovers the spasms 
gradually become less Intense until they disappear within two 
or three weeks l he mortality is high, approximately 80 per 
cent 

The successful treatment ol tetanus neonatorum requires 
HUlkcly large dit-c-a of '•cdallve drugs io control the spasms 
Hie bnibitur lies, especially sodium plunobarbital and sodium 
vi^ul hy hv|K»lcrmic in doses u( t grain may luve to be 
< ’" ,-n anJ pciloijrs ri|ie itexl until anesUiiMt sujiervines 
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etanus antitoxin must be given m large doses, preceded by a 
skin test to determme the absence of sensitivity to horse serum 
Ten thousand units may be given intramuscularly and an equal 
amount intravenously for three successive days The intra- 
spmous route is distinctly dangerous m infants 

Meningitis, due to congenital syphilis, is an important 
cause of convulsions in early infancy 

Meningitis, due to the meningococcus, pneumococcus, strep- 
tococcus, or influenza bacillus is rare in the first month, more 
common later 

Encephalitis also is more common m older children 

ONE TO FOUR MONTHS OF AGE 

Convulsions associated with the toxemia and pyrexia of 
infections of the respiratory, gastrointestinal, urinary or any 
other system of the body, are very frequent m children of all 
ages, but particularly so after the first month of life In this 
age group the majority of convulsions result from the acute 
infections and fewer from the remaining birth injuries and 
congenital cerebral defects Febrile disturbances of all sorts 
are frequently ushered m by convulsions, single or repeated 
A convulsion indicating that the central nervous system is the 
seat of disease is more hkely to occur as a later symptom 
Thus in pneumonia convulsions at the onset are almost always 
of the toxemic or febrile type, while convulsions late in the 
course of pneumonia are more likely to indicate meningitis 
of pneumococcal origin The convulsions of pyrexia are, as a 
rule, transitory and not of grave significance and usually leave 
no tendency to suffer from repeated fits The diagnosis of 
febrile convulsions depends on the presence of fever, general 
toxicity, and symptoms or signs of an acute infectious process, 
often as obvious as scarlet fever or tonsillitis, sometimes 
obscure No organic nervous condition will be found and die 
seizures will disappear once the infection is on the wane 
The treament is first directed at the seizure and, as a rule, 
simple measures are effective in bringing it to an end Cold 
applications to the head with heat to the feet constitutes a time- 
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uremia. Any condition which causes obstruction in the urinary 
tract and back pressure upon the kidneys will, with compara- 
tive rapidity, produce urenua Prostatic hypertrophy, urethral 
stricture, compression of the ureters by a pelvic tumor 

It is clear that uremia is produced by retention of sub- 
stances, mainly nitrogenous, which should have been excreted 
Whether the famdiar components of the nonprotein portion of 
the blood nitrogen — urea, the largest fraction, and after It 
creatinine and uric acid — are responsible, or whether some un 
Identified metabolites are more toxic, is not of great Importance 
for our present purpose The outstanding change in the blood 
in uremia is the increase in the blood urea, expressed as urea 
nitrogen, it often reaches 200 mg per 100 cc., and in true 
uremia is rarely if ever below 50 mg per 100 cc Creatinine, 
uric add, and total nonprotein nitrogen ordinarily roughly 
paralld in their increase the rise of the urea, amino acid and 
ammonia nitrogen are usually normal The mdican content 
of the blood is usually increased The chlorides are low, prob- 
ably from wastage of salt in the increased amount of dilute 
urine, and from persistent vomiting Acidosi3 is usually pres- 
ent with great decrease in the carbon dioxide content of the 
plasma. 

The patient suffering from true uremia exhibits the evi- 
dences ol the condition which has produced the uremia. In 
the great majority of instances, tills means the signs and symp- 
toms of the late stage oi chronic glomerulonephritis Under- 
nutrition even emaciation, and the pallor ol marked secondary 
anemu arc usual Tho pallor frequently is modified by a yel- 
lowish tinge without real jaundice. The frequently described 
una troq' (deposition of fine crystals of sweat borne urea 
upon the skin) is, in tile writer’s experience, rare. The urinous 
udor oi the breath, a traditional feature, is produced by bac 
lenal decomposition of the increased salivary urea, but more 
0 ten the breath is simply fetid, as in any chronic and severe 
uie-s in which clcanlbiess oi the mouth is dlfiicuit for the 
nurw; to maintain The lo-s of appetite is often complete 
om ting is almost invariable In occurrence, but highly van 
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able m frequency, it may be extreme Diarrhea is common 
and is likely to be produced by the “uremic ulceration” which 
may occur anywhere along the gastro-mtestinal tract 15 The 
circulatory symptoms depend for the most part upon the pres- 
ence or absence of myocardial exhaustion and failure in con- 
junction with long-continued hypertension, ordinarily not 
very prominent, in some instances dyspnea, orthopnea, and 
palpitation may be as marked as m congestive heart failure 
from valvular lesions The blood pressure is ordinarily high, 
both the systolic and the diastolic, not infrequently, it may be 
found to be normal or low because the myocardium no longer 
has sufficient strength to maintain a high pressure “Uremic 
pericarditis” is common, often detected only by the accidental 
hndmg of a pericardial friction, rarely accompanied by ef- 
fusion, usually surprisingly painless, and almost always a 
terminal event In addition to the dyspnea of circulatory 
weakness, acidosis may produce exaggerated breathing of the 
Kussmaul type The skin and mucous membranes not infre- 
quently exhibit various purpuric manifestations 

It is to be emphasized that convulsions are not prominently 
a part of the symtom-complex of true anenna If they occur 
at all, it is likely to be m the last few days of life, after many 
other features have clearly indicated that the fatal termination 
is at hand, if they occur, they are generalized and epileptiform 
Restless physical activity, semi-involuntary and semipurpose- 
Iess, is, however, usually seen The patient tosses and turns in 
bed, he picks his nose, or scratches, or picks at the bedclothes 
Involuntary twitchings of large or small groups of muscles, and 
coarse tremors of the fingers and limbs, are usual The mental 
state is marked by apathy and confusion, and the patient may 
remain semiconscious for many days 

Pseudo-uremia, or acute eclamptic uremia, on the other 
hand, consists of convulsive seizures ocurrmg in the course of 
nephritis, either acute or the chronic glomerular variety, or of 
some other hypertensive syndrome Fishberg 10 stresses the 
observation that arterial hypertension is the essential feature, 
and prefers the term “hypertensive encephalopathy’ for this 
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type of convulsions The disturbance responsible for the 
actual production of the convulsion appears to be edema of the 
brain, or vascular spasm affecting the arterioles of the brain, 
or a combination of the two Failure of renal function and 
retenuon of excretory products are assuredly not responsible, 
for the syndrome occurs when the chemical composition of the 
blood is unaltered 

The convulsions are best described as being epileptiform, 
that fs, they are usually generabzed, are dome, are customarily 
followed by unconsciousness and are sometimes preceded by 
warning symptoms such as paresthesias or severe headache 
Variants are described, such as unilateral or jachsoman con 
vulsions, but these are rare The convulsive seizure may be a 
comparatnely isolated episode, not to be repeated for a long 
time, or the fits may r recur at short intervals 

In general, the occurrence of pseudo-uremic convulsions 


indicate a sufnciently see ere disease to render the eventual 
prognosis grave. An exception to this is in cases of acute 
nephritis, particularly in young persons, where after recovery 
from the disease of the kidneys the blood pressure subsides to 
normal A senes of rapidly repeated convulsions is likely to 
end In death from exhaustion 

The treatment of true uremia is that of chronic glomerulo- 
nephritis — too extensive a subject to review here. The aim of 
'och treatment is to ward off uremia, and by the time the stage 
of uremia Is reached in spite of careful management, palliation 
of distressing symptoms Is as much as can be hoped for 
Mention may lie made of a few considerations Adequate in 
lake of fluid, salt, and glucose should be maintained, diarrhea 
need not be checked unless excessive, If there should be con 
di|vaUon vegetable cathartics are usually preferable to saline, 
odium bicarbonate wdl give transient relief of acidosis and Its 
symptoms, .alatives arc indispensable because of the patient's 
'htre-s, my se-thuve may be used, but morphine or ddaudid 
•my cv» nlually prove the most effeetual, and one need not fear 
an 111 rfu-ct upon the kidneys Venesection is useless, and in 
'hid e-.ii ually contraindicated became of the degree of anemia. 
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Sweating, in this stage, is usually both useless and inadvisable 
because debilitating 

Probably more applicable to the preuremic stage of neph- 
ritis than to the uremic are a few therapeutic suggestions which 
have been made recently Schwarzmann, 17 of Odessa, obtained 
improvement by means of injections of a tissue extract prepared 
from skin, pleura and lungs By section of renal nerves, 
Rieder 18 produced renal vasodilation and clinical improvement 
m 1 case Tixier and Eck, 10 of Paris, have used an extract of 
artichoke, by injection, and in several cases produced an in- 
crease m urinary nitrogen excretion and a fall of the nonprotein 
nitrogen of the blood The writer has had no experience with 
these modes of treatment, and mentions them only as tentative 
and unproved methods 

The treatment of the fit in pseudo-uremia or hypertensive 
encephalopathy is a matter of great importance, it is often pos- 
sible to change a bad prognosis to one which is at least tem- 
porarily good Two measures are of outstanding value, vene- 
section and lumbar puncture 

If a prodromal stage, indicated by such symptoms as severe 
headache, disturbances of vision, or paresthesias, is recogniz- 
able, venesection done then may prevent the occurrence of the 
convulsion After convulsions have occurred, venesection ap- 
pears to diminish the chance of their recurrence, and to lessen 
the duration of coma The venesection should be free — 400 or 
500 cc Remoyal of blood should be rapid, by cutting down 
on the vein, or by using a large needle such as is used for trans- 
fusion donors, possibly with a suction apparatus such as the 
Potain aspirator, the speed of withdrawal of blood appears to 
influence the therapeutic result Needless to say, such a vene- 
section cannot be repeated frequently The reason for the 
benefit produced is obscure, for the fall in arterial pressure 
may be slight and is almost invariably transient 

Lumbar puncture would seem to act beneficially by reduc- 
ing intracranial tension, for the cerebrospinal fluid is often 
under increased pressure However, the pressure of the fluid 
may be normal, and the puncture be followed by improvement 
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nevertheless The puncture should be made cautiously and the 
Quid withdrawn slowly, the fluid may be allowed to drop slowly 
until its pressure, measured by a manometer, has been reduced 
to the normal level The puncture may be repeated two or 
three times in twenty-tour hours it it seems necessary Other 
dehydrating measures may aid in lessening cerebral edema 
RetenUon enemata of hypertonic (50 per cent) solution of 
magnesium sulphate, or intravenous injection of 50 cc. of 50 
per cent glucose solution Moderately free catharsis is desir- 
able, but uolent purgation is inadvisable. Sweating is useless 
Sedatives are usually necessary Chloroform, given by in 
halauon to control convulsions, is a traditional resource, but is 
lery rarely needed Chloral hydrate and the bromides are 
effective in many instances, and may be given by rectum 
Several of the comparatively new barbiturates (e g , sodium 
amytal) may be given either by mouth or by intravenous in 
Jectlon, according to the urgency of the indication, and can be 
made to control convulsions in the majonty of instances. 
Caudon should be exercised in the use of these barbiturates, 
because of their toxicity and the fairly frequent occurrence 
of idiosyncrasy In some cases, morphine, alone or with 
hycncine, may be the most effective sedative. 

Tetany, while not attended by generalized convulsions, is 
at least a convulsive state, and is manifested by localized con- 
vulsions Its principal ocurrence is m children and it is a 
matter of great importance to pediatricians Tetany in adults 
occurs under comparatively few circumstances, chief of which 
Is the accidental ablation or injury of the parathyroid glands 
la the course of operations upon the thyroid gland 

The characteristic phenomenon of tetany is the carpopedal 
1 l KLm i which consists of strong adduction of the thumb, flexion 
ol the fingers at the metacarpophalangeal joints, and plantar 
dcxlun of the feet Spasmodic flexion at the wrist, and elbow 
aba may occur Lary ngeal spasm is not a prominent feature of 
letany m adults. The muscular spasms give rue to severe pain 

1-iUnt' tetany is disclosed, readily In most instances, by two 
primajal physical signs or by characteristic changes in the 

it, 
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electrical excitability of peripheral nerves Chvostek’s sign is 
a twitch of the muscles of the angle of the mouth, the ala nasi, 
and the eyehds, following a sharp tap over the facial nerve 
below the zygoma Trousseau’s sign is elicited by making 
firm pressure (a little above the individual’s systolic blood 
pressure) about the upper arm by means of a tourniquet or the 
cuff of a blood pressure instrument, and maintaining the pres- 
sure from three to five minutes, in the presence of tetany, the 
carpal spasm is produced on the compressed side In hypo- 
parathyroid tetany, the one constant laboratory finding is the 
diminution of the total calcium of the blood serum to 7 mg 
per 100 cc or less 

Tetany from functional hypo-activity of the parathyroid 
glands (a theoretical syndrome comparable to myxedema) has 
not been described However, disturbances of parathyroid 
function probably play a part m the tetany occasionally seen 
m association with cretinism and with thyrotoxicosis In the 
tetany of pregnancy and lactation, calcium wastage and para- 
thyroid dysfunction are probably cooperating fetors 

“Gastric” tetany develops especially in cases of pyloric 
or high intestinal obstruction with persistent vomiting A 
definite and rather remarkable clinical picture is produced 
in these cases Toxemia, diminution of blood chloride (from 
loss of hydrochloric acid and chloride in the vomitus), alka- 
losis (evidenced by mcreased carbon dioxide content of the 
plasma), ketonuria, azotemia The tetany may or may not be 
produced, if so, the blood calcium content is not reduced The 
symptoms are readily relieved by supplying sodium chloride by 
means of intravenous infusion Alkalosis and tetany occa- 
sionally result from overdosage of alkalies in peptic ulcer 
“Hyperventilation tetany” results from greatly mcreased 
respiration (eg, m hysteria or in severe fright), rapid elimina- 
tion of carbon dioxide from the blood, and consequent alka- 
losis, there is no lowering of blood calcium This form of 
adult tetany has little cluneal importance, provided only it is 
recognized when it occurs, and does not give rise to erroneous 
diagnosis and needless treatment Wilder has recently reported 
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hyperventilation tetany in a case of “spontaneous hypogly 
cemia.” 

Acute hypoparathyroid tetany is usually promptly relieved 
by the intravenous injection of 0 5 to 15 Gm of calcium 
chloride in 5 to 10 per cent solution, parathyroid hormone 
(“parathormone") may in addition be given by subcutaneous 
injection, or for more rapid effect, intravenously 11 Such pa- 
tients mav be kept in comparative comfort almost indefinitely 
by oral administration of calcium, and daily injections of para 
thormonc The dosage of the latter, like the dosage of insulin 
in diabetes, must be adjusted to individual requirements, the 
level of the serum calcium serves as a guide In some mild 
cases the patient may be kept comfortable by oral administra- 
tion of caldum alone The writer prefers calcium gluconate, 
in the form of a fine powder, to the chloride or the lactate for 
oral administration it seems to be easier to take and less 
irntating to the stomach, the daily dose ranges from 10 to 30 
Cm. Surgical transplantation of human parathyroid tissue is 
a therapeutic possibility in severe and persistent cases 

Heart block exemplifies a circulatory disease, other than 
intracranial, in which convulsions and unconsciousness may 
nccur The convulsive seizures (Stokes Adams attacks) take 
place when there is a change from partial auriculov entricular 
block to complete block, and the ventricles, deprived of their 
customary impulse to contraction, stand still for several seconds 
before taking up their independent rhythm, with the resump- 
tion of ventricular activity circulation is restored, and rapid 
leturn of consciousness ensues Nnoxtmia of the brain is the 
'bract cause of the unconsciousness and convulsions 

Gncon-ciousncss is a more prominent feature of the attack 
dun cnnvuliuns, which usually consist of clonic contractions 
"I the mu-clos ot the (ace and upper extremities, m severe at- 
tacks the convulsions may become generalized The attacks 
may <«.tur only at long intervals, or they may he repeated 
every tew minute's fur many hours In many cases, the Karl 
eventually hemmes jierni mently complete, when this 
'tan pin ilm Mokes \dams attacks usually, but not inv in 
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ably, cease It is possible for a patient to bve in fair comfort 
for several years with complete auriculoventricular block 
The individual with partial heartblock and Stokes-Adams 
attacks presents evidence of underlying myocardial disease, 
usually sclerotic, not infrequently syphilitic, his treatment and 
management are those appropriate to the condition The at- 
tacks themselves terminate spontaneously m a few seconds, 
or they prove fatal, there is httle opportunity for treatment 
Neither is there any satisfactory means of preventing the 
change in cardiac rhythm and thus preventing the attacks 22 23 
Theoretically it might seem that digitalis might be used m full 
dosage to render the auriculoventricular block complete and 
maintain it so, thus relieving the patient of attacks The writer 
has not had occasion to try this, and Wolferth 24 has stated that 
in practice it does not work out satisfactorily 

Cerebral anoxemia from any cause, if severe and rapidly 
induced, is capable of producing convulsions A few convul- 
sive movements are occasionally seen in simple syncope 
Acute alcoholism, especially when prolonged, may be 
marked by epileptiform convulsions which readily give rise to 
errors m diagnosis Arnett 25 reports convulsions in nearly 
3 per cent of a series of cases of alcoholism, in his group 
deliri um tremens was usually absent, there were no deaths, 
and the convulsions were sometimes unilateral Edema of the 
brain is the probable mechanism of production of convulsions, 
it would seem probable that hypertension and cerebral arterio- 
sclerosis are often factors Lumbar puncture is valuable in 
treatment, other measures appropriate are the restriction of 
fluid intake, the free use of saline cathartics, and perhaps intra- 
venous injection of hypertonic (50 per cent) glucose solution 
Stryc hnin e poisoning in adults is surprisingly rare m 
view of the ease with which pellets of the drug may be pur- 
chased over the drug store counter, and m comparison with its 
relative commonness in children The diagnosis files of the 
Hospital of the University of Pennsylvania for the past nine 
years do not show a single admission to the medical division for 
strychnine poisoning It is mentioned here only to remind 
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honored ritual When fever is high a cool or tepid sponge is 

a useful variation A cleansing enema, preferably of sufficient 

saline to irrigate the lower bowel thoroughly, will often reduce 

emperature and remove an important source of Irritation 

e bon el is now prepared for a rectal administration of chloral 

■ijdrate 2 to 3 grains or sodium phenobarbital % to % grain, 

injected high into the bowel and prevented from escaping by 

the buttocks together If the seizure continues a few 

1 s of ether or chloroform may be given to control the 

pasms temporarily The rectal medication may be expected to 

In C C T* W,thm tTient y or thirty minutes, it may be repeated 

meilTi ° U V f necessary If seizures recur in spite of these 

demur P henobarb ‘tal 'A grain, or morphine by hypo- 

not -,1 “a t0 , k,rnin may be S> ven provided respiration is 

20 nrr ^ ? reSS<Xl ? ‘ Ia ff neslum sulphate in sterile 10 to 

of I , , CC " t . S “ lution nmy be ejected intramuscularly in doses 

Maanesnm ^ ' tS sedat,%c effcct on ,he nm °us system 

as a 8 hv,lr PhltC “ USefu1, aLso > by moutb or stomach tube 

lfeenim-^ ,UC Calbart,c - therebj promoting dehydration and 

or O co ntrac "" lal P ressure If these measures fail, oxygen 

nhenevan^ 0 ? T* “ nd shoul11 alwa >s be used 

1 c >ano^is is marked 

davs aftcr C ^ a < lVe Sh ° U ' d be con,mucd for two or three 
of chloral an m'*", J ,° U l ° f COnvuWons b > the administration 
gradual!, dji b or one of ‘ hc barbiturates in small and 

uaed the U0SJt>C AS soon ^ 11,1 convulsion, have 

The 0|KninLof dL, | >1 r S ih ° U,d U M>ut,ht and treated 
sn^mt a kulyng car drum or the reduction of y 

re. - * .««, oZ:i:z h , 
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met occasionally as a cause of convulsions m infants under 
four months of age Thus tuberculous meningitis, meningo- 
coccus meningitis and encephalitis may be found m young 
infants Diagnosis depends upon thorough physical examina- 
tion and spinal fluid studies Treatment is that appropriate 
to the condition 

Any condition which produces anoxemia or marked cyanosis 
m young children is likely to precipitate a convulsion Thus 
congenital heart disease with cyanosis, spasm of the larynx, 
laryngitis, tracheal compression, congenital atelectasis, pertussis 
and breath-holding spells, all are found producing deep cyanosis 
accompanied by convulsions 

A considerable residue of cerebral birth injuries and con- 
genital defects will still be found as causes of convulsions 
Hydrocephalus becomes a more frequent finding due to the 
gradual increase in the quantity and pressure of the cerebro- 
spinal fluid within the skull as time goes on The enlarged 
head, wide fontanelles and sutures and the retarded mentality 
make the well-developed case unmistakable, but there are 
milder cases showing only shght enlargement of the skull in 
which the true explanation awaits a ventriculogram, or the 
test of time Rapidity of growth of the head is as important 
for diagnosis as is the fact of enlargement Surgical treatment 
is very dangerous, medical treatment is usually unavailing 
Limitation of fluids may be advised but without much hope of 
effect A few cases become arrested spontaneously with only 
moderate mental deterioration, most die within the first year 

FOUR MONTHS TO TWO YEARS OF AGE 

Spasmophilia, or infantile tetany, a condition of hyper- 
irntabihty of the nervous system to mechanical and electrical 
stimulation is rare before the third month of hfe, but relatively 
common and exceedingly important as a cause of convulsions 
during the remainder of the first year and the whole of the 
second year Hess said, “In its mildest forms tetany ranks 
among the disorders of infancy which most often pass unsus- 
pected ” Tetany may occur in a number of conditions when 
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^ ‘s oss of gastric secretion, alkahmzation of the body by 
ministration of excessive alkali disturbance of the para 
oftfT secretl °n> etc, but the overwhelming majority 

On if C3 f aS letan y m childhood are due to rickets Rickets 
Drart Cmonstrate d either clinically or roentgenologically in 
-j^ Ca ¥ ev ery case of infantile tetany 
rises * Vroptoms of tetany are not manifest except in those 
twin n 6re l ^ C * 3 ^ 00< ^ serum calcium content is below the 
Mlciu* CVC * 9 t0 11 m S per 100 cc of serum A serum 
,, “ m ' ess than 8 mg is characteristic of tetany Serum 
^ orus is often somewhat increased 

c ^ ara ctenstic physical sign of tetany is carpopedal 
t31e j ^ ma y come on spontaneously but often is precipi- 
(j, . 5 ^ e ' er h is frequently accompanied by spasm of 

Pbatio llS ' ° r ^ ar ^ n i’ 0a P a5nl ' often severe enough to arrest res 
cidIi ° n temporar,1 y ,0 produce cyanosis and sometimes to pre 
0 f j alc a convulsion Other ersilv detected manifestations 
any are Chvoslek s sign ( hyperirritability of the facial 
lj c:t[ C 10 fechamcal stimulation) and the peroneal sign (dorsi 
nilrv °" an< [ a Wuction of the foot on tapping over the peroneal 
*’' r ^ 3 '>gn (increased excitability of the [jerlpheral 
5 ” ll) *^* e galvanic current ) requires a galvanic battery and 
1 'ammeter The presenci of these signs m a child whose 
Sell '1 M ' CIUm ^ ,l "" i ltl3n 3 ,n k per 100 cc serum constitutes 
°ccu ^ nWls tetan > Cjencrahzed conv ulsions may or may nut 
^ r kliey ire more common during tin first year than later 
,e ** are ifntrist always bilateral m ly be mild or severe, arc of 
< * llra <ion, but tend to recur until treatment is efiectivc 
lie itmcnt of the convaiLsions of tetany consists 111 the 
, ° l * le usual measure* for the control of eonvuUions walli 

audition the administration of calcium to prevent further 
*Ufrs and antirachitic therapy to remove the underlvmg 
uiolic dcstur bancc 


"! a> U ^' cn in llK f,,rm ,,f 1 10 l*» cent sterile 
v 00 ul calcium glucoieale eitber iiitramuseuLuly or mi 
^moiidy with rapid ab orpllou and elfi-ct lliiie ir a 
be nree'sary Ik foie ihc comut Ions cea e 
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chloride may then be given m a 10 per cent solution by mouth,' 
1 Gm every four hours for the first day, thereafter reducing 
the dose to 1 Gm three times daily When the serum calcium 
reaches 9 or more milligrams convulsions will no longer occur 
Antirachitic therapy should not be started until calcium 
has been given for at least twenty-four hours smce the blood 
calcium may fall to new low levels owing to increased cal- 
cium deposition in the bones After an excess of calcium 
has been supplied for a day or two, vitamin D is indicated m 
curative doses Viosterol 250 D, 20 to 30 drops a day, or its 
equivalent, should be given until the lowered blood calcium 
and all other signs of rickets and tetany have disappeared A 
dose of 10 to 15 drops a day will usually suffice to prevent 
recurrence of rickets or tetany Direct and regular exposure 
of the skin to sunlight or to an artificial source of ultraviolet 
light is valuable prophylaxis against rickets and tetany during 
the wanner half of the year, but is of no practical value during 
the cold months 


AGES TWO TO SIX YEARS 

As the tetany age is outgrown other factors crop up more 
frequently as causes of convulsions Poisoning with convul- 
sant drugs is seen more often m run-about children of preschool 
age than in any other group In fact deaths from strychnine 
poisoning are in excess of deaths from tetanus and rabies com- 
bined Sugar- and chocolate-coated cathartic tablets contain- 
ing from Ya 0 to Yx 20 grain of strychnine have often tempted 
children by their candy-like appearance and taste and when 
swallowed m considerable numbers have promptly led to strych- 
nine poisoning with convulsions and death Such tablets may 
be bought without prescription, are not labelled “poison” and 
are not ordinarily considered dangerous Strychnine poisoning 
is acute Symptoms appear within an hour after ingestion 
Clonic spasms begin m the fingers and hands and soon become 
tonic with opisthotonos Consciousness is not lost at any 
time The tonic spasms recur with increasing seventy, but in 
the intermissions, which last for several minutes, the muscles 
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arc completely relaxed The slightest external stimulation, 
e ' en a light touch, is likely to set off another violent spasm 
If the convulsions cannot be controlled, death will soon follow 
from respiratory paralysis and exhaustion 

Treatment is similar to that of tetanus convulsions in that 
large doses of sedative drugs are necessary Sodium pheno- 
rbital or sodium amytal are the drugs of choice and should 
e given to the point of anesthesia and depression of the res 
piratory rate If a Drinker respir itor is available it should be 
used when cyanosis appears The prognosis is good if the child 
survives the first six hours 


Lead poisoning is by no means rare in childhood It is 
usually due to paint eating and is most common between the 
ages of two and five years A child maj in the course of sev 
era weeks gnaw a considerable quantity of paint from lus crib 
an toys Lead poisoning is cumulative, not acutL Symp 
°ms develop insidiously and the early pallor, listlcssness, 
anorexia and constipation may not be considered important 
unii cerebral symptoms make their appearance Cnceplialoji- 
J J 1 " ' Crj feeque n t and es usually manifested by severe 
onvuliions They often occur in series and arc exceedingly 
I .“j U 1 10 col 'trol with ordinary sedatives Lumbar puncture 
e, s fluid showing few cells, markedly increased globulin 
fleet I* an<l incrcascd pressure When lead poisoning is sus 
for r* m ^ Chl * J ' scarcl ‘ ^ f° r 1 heslory of coni ict and 
ivc special signs namclv anemia, basophilic stippling of 

h.iil, tr>tllr0C>tl "’’ 1 IluI li,,L on t,K P" 1 " 6 ' characteristic 
of 1 al m . tl ' L X nv filnu! of tht IonB ljonc:i and tllL presence 
Ca n *‘ ,L circulating blood is determined by the pectro 
, *| >C lile ,tto 1 11,1 r are the most reliable criteru and de 

disci * f<:VV ' < ’ Ur<ls ° f lx P ,annllon ,iDcl >hcy arc quite recent 
film < 1 ^ 3 ululd suffering from lead pononin 0 x ray 

Junction* 0 " d V’ 3C . ,nmiUr ‘"- shadows at tlie shaft c util ige 

"'name I!* th ° ° nh ^ ,ho chlld hrowi lhc shadow 

leift „ ,ntl ,lcw bo, ’ L u added at the end of the 

"uaci ,'i'T !' ,f ti t H, ' , "re lo lead lees ceased, ami of 

den hy if fmiher ingestion of lr d cveurs Uni 
' * u i; 



D STEWART POLK 


25S 

m a child who has had two periods of lead absorption, sepa- 
rated by an interval of no absorption, a double transverse 
shadow will be seen in the z-ray pictures, one band a short 
distance from the end of the bone, the other at the junction 
of shaft and growing cartilage In some cases the shadows are 
only suggestive of lead poisoning, but m others they are so 
characteristic as to make lead poisoning almost a certainty 
The spectroscopic test for lead in the circulating blood is very 
sensitive It requires an expensive instrument and unusual 
technical assistance and is not as yet generally available A 
negative spectrogram rules out lead poisoning, a positive in- 
dicates that lead is circulating in the blood and may be the 
cause of the symptoms in question The prognosis of children 
with encephalopathy is very poor, the majority of the cases 
die, of those who recover most have permanent mental de- 
ficiencies 

Treatment is similar to that of strychnine poisoning In 
addition to heavy doses of sedative drugs, lumbar puncture or 
decompression by craniotomy is useful by relieving the in- 
creased cerebrospinal fluid pressure In a few cases continu- 
ous spinal fluid drainage has given good results After the 
signs of encephalopathy have subsided the use of sodium acid 
phosphate, 15 grams, t 1 d in a six-year-old child, with a high 
phosphorus low calcium diet aids gradual removal of the lead 
from the body in the form of insoluble lead phosphate 

Another important cause of convulsions in children past 
the age of infancy is uremic poisoning It occurs early in a 
considerable number of cases of acute nephritis and is the usual 
termination in chronic nephritis The signs of nephritis, in- 
cluding a systolic blood pressure of 140 to 180 mm , are always 
present when uremia is the cause of seizures In treatment 
chloral and morphine are highly recommended Magnesium 
sulphate in large doses by mouth is of great value Its cath- 
artic effect is less than in well children Magnesium sulphate 
may also be given intramuscularly m 10 per cent or intra- 
venously m 1 per cent solution up to a total dose of 0 1 Gm 
per kilogram of body weight for its antispasmodic and spinal 
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pressure reducing action (Uremia is discussed in more detail 
by Dr Cottrell in this number of the Medical Clinics ) 

To complete the list of poisons likely to produce con- 
vulsions one must consider carbon monoxide inhalation and the 


rare cases of poisoning by cocaine, camphor, caffeine, ergot, 
and a few other drugs hardly ever met with in practice 
Hypoglycemia, either spontaneous or insulin induced, is usu 
ally accompanied by convulsions when the blood sugar level 
falls below 50 mg per 100 cc of blood Pallor, a cool moist 
5 bin, extreme weakness, and often vomiting precede the 
muscular spasms If untreated many of these seizures will 
Pass off spontaneously, but the situation is potentially danger- 
ous and the administration of glucose by mouth or parenterally 


15 urgently indicated and promptly effective Encephalitis, 
presumably caused by one of a number of neurotropic viruses, 
u not to be overlooked in children showing convulsions in 
wmbination with symptoms suggesting cerebral and cranial 
ner ' L Pathology It may appear apparently spontaneously 
35 epidemic encephalitis Other forms are secondary to cer- 
tain virus diseases, especially smallpox, varicella, measles, 
mumpi and chickenpox Pertussis is also a frequent cause of 
Cc nvuUl on5 Jn( j 0 tf, er p ro f oun( j nervous disturbances Treat 
nu? nt o( th e symptoms of encephalitis is symptomatic Con 
Jtesccnt scrum is theoretically of value and should be given 
, 3 ' la u a rare condition to be differentiated from tetanus by 
titor y of a bite by a rabid animal by the intense mental 
^titcmcnt, the pharyaigeal and laryngeal spasm and the in 
v pinal lluid cell count Once established rabies 
bedjtivcs and anesthetics should be given 


SIX TO SIXTEE t YEARS OF AGE 

tic ^' Ct l ' IL 5IX| k ^‘” lr hfv idiopathic epiltpsy i 3 found as 
p J**' 1 frequent cause of convail-ive seizures in children 
ot 1 k" C ' V 'W Seem to be clearly est iblishcd at three years 
f ,<lln |)athic epilepsy is a convulsive stale for uhteh 

m| e or phv tolupcd ba e> lias as y 1 1 been demon Irate-d 
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The diagnosis is to be made after only the most thorough 
search has failed to reveal any organic or extrinsic factors 
that could produce recurring attacks of unconsciousness with 
or without muscular contractions In the convulsions of 
idiopathic epilepsy, loss of consciousness is the fundamental 
clinical phenomenon Momentary lapses of consciousness with- 
out muscular spasms (petit mal) may be the only symptom 
seen for years but gradually these cases develop the additional 
motor phenomena which characterize the major fit (grand 
mal) Aurae are rare in children, the fit starts usually with- 
out warning Suddenly consciousness fails and the patient 
falls if not supported All voluntary muscles including those 
of respiration become rigid The lips and face become pale, 
then cyanosed The pupils dilate, become fixed, gradually the 
muscles begin to jerk, rapidly at first then more slowly and 
with greater range The eyes jerk to the side of greater 
spasm and the pupils contract Air enters the lungs again 
as short sobbing breaths are taken and froth, often blood- 
stained, issues from the bps Cyanosis gradually fades and 
flushing may appear Micturition and defecation mark the 
more severe seizures As movements cease, coma remains 
with stentorous breathing, flaccid limbs and profuse sweating 
A few minutes later coma passes into natural sleep or the child 
awakes perhaps with a headache or partially exhausted Epi- 
leptic fits are more frequent at night than during the day and 
some children go for years with no day time but many night 
time attacks Often the only signs that a convulsion has oc- 
curred are a bitten tongue and a blood-stained pillow in the 
morning The child may have been unaware of his experience 
Hysterical convulsions, rare m children, are distinguished 
by a preliminary emotional upset, the presence of an audience, 
failure to fully lose consciousness, a natural color, never cyan- 
osis, eyes tightly closed and resistant to opening and a general 
tremor followed by purposive movements 

Jacksonian, or epileptiform, seizures are focal in nature 
and indicative' of organic disease affecting a relatively small 
part of the brain They characteristically start as twitching of 
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3 single muscle or extremity and gradually spread to involve 
the whole body Consciousness is lost late or not at all The 
lesion in the central nervous system may be a depressed skull 
ragment, a thickening or adhesion of the meninges, an abscess, 
3 tumor or other lesion, irritating the cortex of the brain A 
complete neurological examination including x ray of the skull 
and ventriculogram, may be necessary to localize the lesion 
During an epileptic seizure the patient should be protected 
nst bodily injury He is safest lying on the floor or on 
c bed with a soft support for his head A soft wood or 
01 r wedge will prevent tongue biting Gentle restraint is 
^nn y necessary for only a short time as most fits are over 
*'! n from three to five minutes Repeated severe con 
, ons occurring at short intervals without the regaining 
consciousness between attacks (status epilepticus) are un 
ou tedly harmful and even dangerous to life Ether or 
- ° nn ln halat!ons are useful at first but should be quickly 
oudf ^ SOd ' UI ” Pbcnobarbital intramuscularly or intraven 
Kidf r ° m 2 t0 8 gralns acc<lr c]ing to age Lumbar puncture 
helpfui raina8e ° f ° conslderable quantity of spinal fluid is a 
cent U ?° U Inl)a,aUons o f 90 per cent oxygen and 10 per 
relief 1 - n d ’°^ dl! helps to promote normal respiration and 
ouiuth f aD0X(:mia Flna, l> magnesium sulphate solution by 
six h ° r dc hy dratJ ng effect or urea 10 to IS Cm every 
sei/urtt" f ° r iU dluretic effect ma> be helpful When the 
1'romoi T*,’ , ng or fccdin k of cream oil or butter wall 
genic rrgmm rab ' e lCitloi,lS md P^P 1 ” 0 lhe wav for the keto- 

tn J'T the convulsions the treatment of epilepsi consists 
central « " 8 l ° dccrca -' c Die irritability of the cells of the 
Utkins Sources of chronic or acute irri 

nt e'<s, r C , ^ 0031 ln(cctlon ho* 1 habits or even mental 
tnl u 111 ' , “ UrL S0Ught ,mt and removed Good phjs- 
tcgulir , , flmd «'uentall> imjK.rl ml 1 ,( c should be 
cir, c , r T k , md P h > arc to be well balmced outdoor 
^PcxbilK "'i K lr “ ° n * S l’ ,r,lcul ‘r | y valuable Overeat, n„ 
d Kbt e. to be av., idl’d Jin us fundunicmallj , m 
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portant is good mental hygiene Mental stresses, many of which 
may not be obvious to the patient or to those associated with 
him must be removed Anxiety over school work, emotional 
conflict with a parent, or the disdainful attitude of the public 
at large may account for a child’s failure to respond well to 
treatment So far as possible his environment and activities 
should be those arranged for the normal child The drug 
treatment of epileptic children between seizures is of value as 
a temporary expedient and in some cases seems to break the 
cycle of recurrent seizures for a considerable length of time 
Bromide, either a sodium, potassium or ammonium salt, should 
be given in sufficient quantity — 10 or 16 grams a day for a 
child of ten years — to establish and maintain a level of bromide 
m the blood of about ISO mg per 100 cc Definite lessening 
of the frequency of seizures is to be expected while this level 
is maintained, but if the drug is omitted for several days, con- 
vulsions sometimes occur in excessive numbers Unpleasant 
by-effects of bromides are seen m certain patients Simple 
hebetude is the most common complaint Violent mental dis- 
turbances have occasionally been seen early and late in the 
course of bromide therapy Other patients show characteris- 
tic bromide acne, intestinal disturbances and at times marked 
somnolence 

Phenobarbital has been found by most clinicians to be more 
satisfactory than bromide, V> gram three or four times a day, 
best prescribed as the sodium salt in solution, is an average 
dose for a ten-year-old child It may be divided so that most 
of the medication is given shortly before the time when seiz- 
ures usually occur Phenobarbital is often very successful 
while in constant use but if discontinued suddenly, a flood of 
convulsions is likely to ensue When it becomes desirable to 
discontinue phenobarbital the dose should be reduced gradu- 
ally The borotartrates have been used by relatively few ob- 
servers and opinion is still divided as to their efficacy V hen 
used in combination with bromide, borotartrate has seemed to 
heighten the anticonvulsive effect and at the same time to 
lessen the mental depression that so often results from bromide 
alone The dose is the same as that for bromide 
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..“.r*- v tet a , " np ° r ^ “f* 1 ''”' - 

continued Le of fT , " d,sadvanta S*> of the 

Mental de^ f sedatlves “re Particularly serious in children 
are idven t ‘ 011 13 sometimes seen when sedative drugs 

are given over a long period of time fortunately a mnS 

diet mi3 This theraPeUtl< ; measure 13 aval| able in the hetogemc 

effectne the'la^H ^ ^ ChjldreD and 13 more 

in a larve /“ 11,6 “o^e of lhe epilepsy it is begun 

Percent 8 ,!, ° f epl,eptlc ch,I dren Helmholz reports a 7 
UTiere the dan"" ° f ' mpr ° Ved and 43 per cent not benefited 
fixed Ies.on^ d . r i, en u are StUdled m0St thorou 8 hl >' and those with 
rcLime a ^ train are “ cIllded Hie results of the dietary 

Sllv 1 “fr ly m ™ Tl »“ n«r a,d 

that ,7 ephalogrnnts on its convulsive cases and found 

responded u, the **** show,ng normaI encephalograms 
cem of 11 nV ° rab y t0 the ketogemc diet, while onI> 12 per 
ment n!° S f showins abnormalities improved under treat 
of frnn .1 ket ° Ben,c d,et « best initiated following a fast 
wl ' Tl* '° f ‘ Ve days DM “ moderate quan 

Period T f e ' VU,S glun are su PP Ued to the child during this 

the eirr , W V S J Pr0nipt ,0SS ° { " eight eff< - clcd chkll > b > 
(j c ^ e » C Ion °* water an(i electrolytes and coincidentally there 

the -arl 3n accumu iation of hetonc bodies m the blood and 


lf](* nnru» — '*• mi. uiuw aim 

*f a , arance of acetone and diacetic acid in the urine 
'eizurta ^ nt dOOS n0t rcs P° nd to fasting by a creation of 
betott [ 13 unbke *> that he will be much benefited by the 

•he fiT| C dlCt ° n lhc cootrary if the respond is fin arable 
"inch tl 14 terinm atcd by putting the child on i diet in 
bohedr >L rJtl ° ° f firanls of fat to grams of protein ind car 
it has I*' 0 C ° n ' blntd nrl “ between 4 to I and 2’u to 1 
litnc | found t^eful to restnet lluid intake at the same 
obi , n ord cr to aid the dehydrating effect of the diet To 
ni aint . nUXInulm effects from the diet alone it l, ncet-ssarv to 
l^ (j a n J continuous acidusis indicated hv strongly poaitne 
°r acetone and diaeelic acid in the urine It n, usually 

raiifi ' 1 Mjrt " llb 3 dlCl rJ, '° v " f lnd to i°"‘ r the i- 
° n i> when it Ls clear thit ‘■enure:, (me been eoiitrolied 
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portant is good mental hygiene Mental stresses, many of which 
may not be obvious to the patient or to those associated with 
him must be removed Anxiety over school work, emotional 
conflict with a parent, or the disdainful attitude of the public 
at large may account for a child’s failure to respond well to 
treatment So far as possible his environment and activities 
should be those arranged for the normal child The drug 
treatment of epileptic children between seizures is of value as 
a temporary expedient and m some cases seems to break the 
cycle of recurrent seizures for a considerable length of time 
Bromide, either a sodium, potassium or ammonium salt, should 
be given in sufficient quantity — 10 or 16 grains a day for a 
child of ten years — to estabhsh and maintain a level of bromide 
m the blood of about ISO mg per 100 cc Definite lessening 
of the frequency of seizures is to be expected while this level 
is maintained, but if the drug is omitted for several days, con- 
vulsions sometimes occur in excessive numbers Unpleasant 
by-effects of bromides are seen m certain patients Simple 
hebetude is the most common complaint Violent mental dis- 
turbances have occasionally been seen early and late m the 
course of bromide therapy Other patients show characteris- 
tic bromide acne, intestinal disturbances and at times marked 
somnolence 

Phenobarbital has been found by most clinicians to be more 
satisfactory than bromide, V> grain three or four times a day, 
best prescribed as the sodium salt m solution, is an average 
dose for a ten-year-old child It may be divided so that most 
of the medication is given shortly before the time when seiz- 
ures usually occur Phenobarbital is often very successful 
while in constant use but if discontinued suddenly, a flood of 
convulsions is likely to ensue When it becomes desirable to 
discontinue phenobarbital the dose should be reduced gradu- 
ally The borotartrates have been used by relatively few ob- 
servers and opinion is still divided as to their efficacy When 
used in combination with bromide, borotartrate has seemed to 
heighten the anticonvulsive effect and at the same time to 
lessen the mental depression that so often results from bromide 
alone The dose is the same as that for bromide 
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Drug treatment is at best a temporary expedient and 
not a curative agent Moreover the disadvantages of the 
continued use of sedatives are particularly serious in children 
Mental deterioration is sometimes seen when sedative drugs 
are given over 1 long period of time Fortunately, a more 
promising therapeutic measure is available in the ketogeme 
diet This is particularly applicable to children and is more 
effective the earlier m the course of the epilepsy it is begun 
In a Large senes of epileptic children, Helmholz reports 57 
per cent either well or improved and 43 per cent not benefited 
Where the children are studied most thoroughlj and those with 
fixed lesions of the brain art excluded the results of the dietary 
regime art distinctly more favorable Thus Eley did prt 
limlnary encephalograms on his convulsive cases and found 
that 90 per cent of the cases showing normal encephalograms 
responded favorably to the ketogenlc diet, while only 12 per 
cent of those showing abnormalities improved under treat 
ment The ketogeme diet Is best impaled following a fast 
of from three to live dajs Distilled waiter in moderate quin 
titles und chewing guin arc supplied to the child during this 
period There is a prompt lo-s of weight effected chiellj by 
the excretion of water and electrol>tcs and coincidental!) there 
develops an accumulation of he tom bodies in Die blood and 
the appearance of acetone and diacctic acid in the urine 
If a patient does not respond to fasting b> a cess ition of 
seizures it is unlikely that he will he much bi mined b> the 
ketogeme diet On the contrarv if the rcspoitc Is favorable 
the fast Ls terminated b> putting the child on a diet In 
which the ratio of grains of fat to grams of protein and car 
hohjdrate combined carle's between 4 to 1 and 2’j to 1 
It has been found useful to restrict tluid intake at the ejnic 
time in order to dd tile dih>drating meet of the diet To 
obtain maximum ctfecLs from the diet alone it ls mtrssarv to 
maintain a continuous ictdu is indicated b> strunglv pootivi 
trsts for aevlone and iliacelic a<ld in the urim II is UMialk 
best io start with 1 diet ratio * - and to tuwer the ^ 
ratio onij when it is clear that cuuiea have been cunlrollnl 
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for many months The change is to be made very gradually 
and ketosis is to be maintained for as long as there is reason 
to fear a return of convulsions Both major and minor epilep- 
tic seizures may be expected to benefit by the diet When it 
has been decided to use a ketogenic diet for a considerable 
time it is important to calculate most carefully for all the essen- 
tial food requirements of the child Adequate food materials 
for growth and energy will be provided for a ten-year-old 
child when the diet contains 1 5 Gm of proteins and 0 5 Gm 
carbohydrate per kilogram expectant body weight and suf- 
ficient fat to make up a total caloric value of from 50 to 60 
calories per kilogram expectant body weight The total cal- 
ories supplied may be varied with the condition of nutrition, 
the rate of gain m weight, the amount of exercise regularly 
taken and the climate Sufficient minerals, especially calcium, 
must be provided It is often desirable to add calcium to the 
diet in the form of calcium chloride or casein powder The 
food should be weighed accurately until improvement is estab- 
lished, then careful measuring may be substituted for weigh- 
ing Meals should be as varied and as attractive as possible 
The dietary regimen may be supplemented by restriction of 
the intake of salt and water in order to further favor dehydra- 
tion, in the more difficult cases small doses of phenobarbital 
are often very helpful No case should be considered uncon- 
trollable until a combination of all of the more appropriate 
measures has been tried Finally, one should not forget that 
m the treatment of convulsions, epileptic and nonepileptic, 
the golden opportunity is at the beginning of the illness 
Prompt discovery of the cause and skilful execution of treat- 
ment will gam many splendid successes, delay will often end 
in tragedy 
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unsatisfactory intercourse, its treatment 

IT may seem anting that there should be a real need for 
.ff- th ' S , tlUe ’ but Ae mcre fact that the “freudian 
havioL P f , atry ^ becon,e s0 universally accepted as 

of 2 oot c M ’ md,Cat “ ™ y f ° r “ 
ni e Zt X Y °' V " CXpenence “ a Physician convinces 
* therc * 3 ' cr V rca! need for the doctor to discus* 

not on T* T P2,,ent3 and lhat ‘>y failing to do so one 
often ^ negCCts opportunities to be of great ^mcc but is 

definition mii ’ ,n ‘ er P ret otl,er symptoms I think a fair 
in , v h rh Un ^ U ‘ sfactor > intercourse would be sccual union 

almost h ,° ne ° f the P ar ‘ners usually the woman, alee-i),* or 
tuTJ a a 'T > 1 S fa " 5 ,Q ^" C "“ ° r ^ ni huch a definition 
in,? f U 2 gr0Up of P at,tnL > which Is appallingly large, 
nd for whom much can be accomplished 

mn„, lf ° re cnlbarkl "K u P° n this topic, let me consider for a 
on en t intercourse that Is actual!) painful One does see 

alls, " fr f ,Utnl| y ■ Patients with this complaint Dm arc usu 
week I , Wh ° l ' e n,arr ‘ ai >“ ha'c on l> been of a few da>s’ or 
^ duration The cure in most instance's is casd) cffrctrel 
. * T?'"' 8 the f ' br0US h>-n,Ln un,iir locaJ iile-sthesu, or be 

cou' ' ' 8 tal s,relc h' n k It is fairl) obeaous lhat pnuful inter 
r j L 14 rarcl) a tixrd complaint for tile rea.on that if the 
tail ° rn ' ° f sc,ual umon licrsists in bein„ acutrlj |uinful to 
oth' <:r f Parlner ' lUCb rela, l 0Il3 hip i> not continual ard so nc 
cr nrm of rex expres.ion not jsunful is s U h turned such 
hole ever do occur 
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Noble, m a recent report, describes a case of intense dys- 
pareuma occasioned by reflex muscle spasm, with violent de- 
fense reactions of twenty years’ standing, in which he was 
able to effect a dramatic cure by suggestion only By the use 
of great tact and patience, he convinced his patient that the 
intense pam she experienced, the anticipation of which caused 
her to literally fight like a wildcat, was due to the spasm of 
her own muscles He showed her that it was her own mental 
state and not her husband’s actions, which was responsible for 
the spasm He convinced her that if she herself would take 
the initiative in sex relations, it would insure her own proper 
preparation for coitus, and that so prepared the spasm with 
its attending pain could not occur The consideration of such 
isolated cases are of great value, inasmuch as the principles 
involved in treatment are exactly the same as those utilized m 
handling that exceedingly common condition, unsatisfactory 
intercourse 

It is my hope to point out m this paper, particularly to the 
general practitioner and the obstetrician, that a tremendous 
opportunity to be of incalculable assistance to his patients is 
ever present, waiting to be grasped, if he will only take the 
initiative in the matter It is my impression that certainly 
one out of every fpur of the patients, both ward and private, 
that I see at their sixth week postpartum visit, have not been 
having satisfactory sex relations Only a few of these pa- 
tients are real psychiatric problems I refer to those un- 
fortunate individuals who are born with a nervous system un- 
able to meet the demands that life makes upon it, who never 
could or can adapt themselves to their environment, and whose 
emotional life is a constant series of inhibitions and “escape 
mechanisms ” Little can be accomplished for them m the 
matter on which I am writing Such patients more properly 
belong to the realm of psychiatry 

The very large group of patients m whom I am particularly 
interested is usually seen by the doctor either in obstetric or 
family practice This group consists of young married women, 
healthy both mentally and physically, who have given birth 
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to one or more children These women are adapted to their 
environment, reasonably satisfied with their lives, and in love 
with their husbands Much can be done for them The sad 
part of it is that as a rule these patients would never think of 
asking their doctor for help and advice about sex matters 
That is an integral part of the code that has caused most of 
the difficulties in their physical marital relations The doctor 
must be alive to the need of a few sympathetic and tactful 
questions on tile sex life of his patient, or the story will go 
untold I will elaborate a typical case history, usually ob- 
tained at six weeks postpartum One can easily read between 
its lines, the suffering in silence and tension that makes up the 
unsuspected background of what would otherwise be a happy 
home life It goes as follows 

Vrt, m> tuuband and I were very much In love when we were married. 
We HU1 are " 

U Y«, my ftni. married icx experience* were quite painful" 

*\o ra> huibaml war and U* quite ccniidcrate " 

H Y« after a while there wu* no pain but I never seem to have any feeling." 
“No I nc\cr mentioned this to my huiband. 

“No 1 dldnt mind when 1 got preguant both my husband and I wanted 
children." 

Yet, ue want more children but not right now" 

No we have not had intercourse since my baby was bom lou tee we 
*tre afraid and didn t know what to do 1 

“Ob >«, If joq uill tell me something to do 1 will be ever so grateful " 
And then at tho end of another *ix week* or so u Ob doctor I don't know 
how to thank >ou for uhat >ou have done for u*. \VJi> the way thing* arc now 
after that advice >ou gave roc there h all the difference In the world between 
n y husband and m>*<lf Whv didn't someone tell me th«c thing* before 1 
married H 


" hst « this “advice ’ that has wrought such wonders in 
the family life of * Mr and Mrs Smith”? It is nothing cither 
particularly new or very remarkable It is a short and eery 
pimple lecture on sex anatomy and physiology Such simple 
acts as the following are stated with clarity and dignity 
” wt sc * relations art and should l)t a matter of mutual con- 
retn that tht ssifc tan and should experience as much spiritual 
lml physical gratification as htr husband, that by so doing sht 
"ill add one hundred fold to tht bond that exists between htr- 
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self and her husband and the general happiness of her married 
life, that orgasm on her part can occur, and should with 
reasonable frequency be simultaneous with her husband’s, 
that in order to achieve this result, complete frankness is neces- 
sary between wife and husband, and that as a prelude to sexual 
union, certain acts of physical intimacy and endearment are 
not to be avoided but to be encouraged and welcomed, that 
instinct can and should be given free rein prior to and during 
coitus, and that where true love exists, there can be no such 
thing as that much abused and misunderstood term “perver- 
sion ” These facts, coupled with instruction in a safe and 
practical contraceptive method, make up the lecture 

Since the Catholic Church has officially* given its sanction 
to the principle of birth control, and has recommended the 
utilization of a physiologic method based on the relationship 
of ovulation to menstruation to accomplish this purpose, there 
need be no hesitancy in mentioning the topic of voluntary 
family limitation to patients, regardless of their religious 
denomination 

Dickinson has emphasized the advantage of premarital 
examination and advice, with which program I heartily concur, 
but this method of attacking the problem is of very limited 
practical application There is at present, no recognized 
method that can get a patient to consult the doctor for pre- 
marital advice Though it would be highly desirable to have 
the clergy refer prospective brides and grooms to the medical 
profession for premarital examination and advice, such a 
custom is not likely of immediate development 

The great opportunity at present, since our educational 
system neglects the giving of any medical education in its cur- 
riculum, hes with the physician who sees maternity patients 
following delivery Any doctor who has seen a patient through 
pregnancy, labor, dehvery and the puerpenum, must have won 
her complete confidence At this time the stage is all set, 
the patient deeply grateful and in the mood for confidences 

* “The Rhythm of Sterility and Fertility m Women," by Leo J Latz 
M D , Chicago, Latz Foundation, Chicago, Publishers 



UNSATISFACTORY INTERCOURSE, ITS TREATMENT 27I 

of an intimate and personal nature The doctor should be 
definitely conscious of this favorable moment and take the 
initiative The utilization of this opportunity gives the medical 
profession a chance to achieve one of our loftiest ideals, the 
elimination of needless human suffering 
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SOME PRACTICAL CONSIDERATIONS IN THE MANAGE- 
MENT OF JUVENILE DIABETES 

Introduction- — Juvenile diabetes differs in several im- 
portant respects from the disease as seen In adults Usually it 
may be regarded as a ‘‘primary''' disorder of metabolism, un- 
commonly preceded by obesity or degenerative changes which 
often foieshadows the onset of diabetes in adults Of our 
cases not one was oveni eight at the time of onset Heredity 
probably accounts for the majority of juvenile cases' Two 
patients of our group are sisters whose diabetes appeared at 
the ages of seventeen and nineteen respectively 

In the adult the basal metabolic requirement remains more 
or hss stationary from year to year, at least in tiie normal and 
probably in the diabetic as wciL- Children, on the other hand, 
have a shitting requirement, which any type of dietary treat 
Went must anticipate Thu extra caloric intake necessary for 
BtoMh and activity must be considered For practical pur 
that lost as the result of the specific dynamic action of 
pioteln and that unutilized may be disregarded except in the 
young, or in failure of growth The amounts of protein 
muii In. sufficient for maintenance and growth, and it is, of 
couru necessary that some of this protein should be of the 
'» t class' variety in order to include the ‘essential" amino 
acids The ^rawing child needs at le ut 1 Cim. of calcium per 
*Ul smaller amounts ol iron and iodine aic requisite 
v> e if—n , j 
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Another fundamental difference between the adolescent 
and adult diabetic is the lack on the part of the former of a 
clear conception as to the necessity for strict dietary regula- 
tion The child diabetic meets gustatory temptation at home, 
at school, and at play at a time when he is not temperamentally 
able to withstand it 

The frequency of coma is so high in juvenile diabetes that 
Joslin 3 has said, “It is characteristic of the disease in children ” 
Half of our cases have had coma once or oftener Dietary 
lapses account for the majority of these, but a sizable number 
occurred because the patient “had run out of insulin,” had 
failed to take any, or had taken an insufficient amount 

MAINTENANCE OF THE NORMAL NUTRITION 

Diet — The introduction of insulin has not lessened the 
need for a workable understanding of the simple dietetic funda- 
mentals The most practical methods are the use of simple 
diet lists which may be made up by the physician or a dietitian 
Both children and parents should learn the common starchy 
foods We have insisted that our patients learn the members 
of the 15 to 20 per cent groups, the remainder can be lumped 
together Their use of cereals and cereal products is specific- 
ally limited Usually cereal is allowed at breakfast, cooked 
cereals are easiest to measure and somewhat more bulky For 
these reasons they are to be preferred to the dry It is a 
common misunderstanding that whole wheat, gluten, or other 
dark breads may be eaten with impunity, the high protein 
content of many of these products, over 50 per cent of which 
may be utilized as glucose by the orgamsm, may throw the 
dietary adjustment out of balance Furthermore, many con- 
tain little less carbohydrate than white bread and are distinctly 
less palatable 

Relatively high carbohydrate ratios in the diet increase 
the portability, a feature which cannot be overlooked The 
average carbohydrate employed in children prior to 1925 in 
this clinic was 83 Gm , m the same group of patients the aver- 
age carbohydrate m 1935 is 165 Gm The deleterious effect 
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of a low carbohydrate, moderately high fat diet is illustrated 
by the following case. 

0u« L— A white boy developed weakneu and k» of weight in 1922 
it the age of twelve. TbU followed an attack of icariet fever He wus bo*- 
piializcd in 1923 the poritivc physical finding* were emanation and carious 
tetth Blood sugar was 314 mg The urine showed gijeosuna and ketonuria. 
The latter persisted and was present at the time of discharge he was < -cnt 
home on a diet of 53 Gra. prolan 125 Gm fat and 60 Gm carbohydrate The 
insulin dosage wa* 15 units before brc*kfa*t 10 before lunch and 15 before 
dinner Height was 148 cm (58 inches) weight 681 pounds. The patient 
reported irregularly to hb phjsldan and once to the clinic in 1931 at which 
lime he weighed U1 pounds He was then taking 20 units of insulin twice 
daily Examination In April 1934 when he next reported to us, revealed poor 
l**iui* carious teeth bilateral cataracts and evidence of an insufficient arte 
nil circulation In bis feet Weight hid increased to 13b pound* Height was 
160 cm. (63 i inches) Blood sugar was 160 mg., and plasma cholesterol 500 mg 
ItwiHn dosage had remained the vime throughout the previous three year period. 

Comment — Though this patient has escaped acidosis and 
coma, the continued use of a relatively high fat diet with some 
glycosuria at times probably aided in producing two serious 
complications, cataracts and arteriosclerosis of the peripheral 
arteries 

Gej elm’s experience with the inhibiting effect of high fat 
'bets' on the carbohydrate tolerance, and our impression that 
wounds heal more rapidly on high starch allowances have con 
Gnced us of the desirability of as near a normal carbohydrate 
•at ratio as is possible The above patient was content with his 
'bet and did not desire a change needless to say his prefer 
ence did not deter us from ultermg it 

In the more reliable and intelligent patients we have 
"■"irUal to substitutes as outlined by Rabinowitch 1 for bread, 
Potatoes or other high carbohydrate articles Jellv, ice cream, 
and nuts can thus be employed to some extent Brazil, cashew, 
atdnuts and walnuts are allowed to some, particularly those 
K"ra„tr patients in whom a high protein and high caloric in 
<aVi b t-mulai 

Hie caloric v illa of Oil diet must be sufncietil to promote 
c " ft Mutt gam m height irul weight and these raw be 
-* fu as evidence of i sufneunt imakt We have not found 
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the determination of the basal metabolic rate essential m 
estimating the basal requirement, though in a few cases it has 
been desirable Reference to the tables of Benedict or Aub and 
Du Bois will cover the average case If regular gam m height 
and weight does not occur, the actual dietary intake should be 
carefully checked and altered if insufficient 

The protein requirements are higher for the juvenile 
diabetic than for the adult The following table taken from 
White 0 shows the protein and caloric mimmums 


Age 

Cals/Kg 

P/Kg 

C 

Average diet in grams 

P F 

Cals 

5 

75 

3 0 

140 

60 

70 

1400 

10 

65 

2 5 

160 

70 

80 

1600 

15 

45 

1 5 

180 

85 

90 

1900 


Insufficiency in this regard over a period of time may 
result m pseudodwarfism of the diabetic type Pseudodwarfism 
may occur in spite of high protein feedings as m one of our 
patients, a girl of twenty, whom we are forced to classify as 
such Glandular dysfunction may partially account for these 
failures to attain adult weight and stature Steady increase 
m height and weight is to be expected as in a girl of five who 
weighed 16 Kg (35 pounds) Her initial diet allowed 50 Gm 
of protem or 3 1 Gm per kilogram of body weight At the 
age of nine, with weight of 25 Kg (55 pounds) she utilized 
70 Gm of protein or 2 8 Gm per kilogram A thirteen-year- 
old boy in our clinic weighing 39 Kg (86 pounds) requires 
85 Gm of protem to insure constant gam in height and weight 
Continuation of a relatively high protem intake may be desir- 
able even through the late teens and early twenties 

An adequate intake of calcium, iron and iodine is particu- 
larly important in the juvenile diabetic Part of the calcium 
requirement is supplied by milk, of which at least a pint a day 
should be taken Hemoglobin estimation and red cell counts 
at intervals indicate the need or sufficiency of iron It is our 
custom to add cod liver oil to the diet, making allowance in the 
fat intake, throughout the fall and winter This is especially 
indicated m those children who appear thin without neces- 
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!Jn '. v bong underweight, in those susceptible to upper respira- 
,ot i' infections, and in those cases showing canes of the teeth 
Occasionally, in the latter, we ha\ e added calcium lactate 
InmlilL — The amount of insulin required will be governed 
V the se\ enty of the diabetes, the character of the diet, and 
Quota needed to provide growth and development- 
e smallest amount used m any of our patients is 15 units, 
i * 5 ^ morning dose for a girl of fifteen whose diabetes has 
fo P reS€D ^ ^ or years The highest dosage e> 92 units 
boy of eighteen who hns passed his fifth diabetic birth- 
y y number 01 others recene as much as 60 or 75 units 
e to kd daily amount is usually divided into two or three 
Rarely does one dose sufnce some patients could easily 
w "^mmuied without glycosuria with only one dose, but gain 
"oght and height would not occur so satisfactorily The 
^ a tst number of units, usualfy about J of the daily total, 
j uiered m the mormng, about a half hour before break- 
1 ^ t-e dorfc, range, in our patients from 15 to 59 units 
( jj tr t ' CIUn S dose is unuormly smaller except m a few 01 the 
n ^° Uinl5 Tr * 10 ' vor k and prefer their largest meal in the 
11^ ^ ctrtiun number need a much smaller do=e at 1CL50 
to . . P y °ne patient sets her alarm for 3 a. m m order 
^ msulua She has become so accustomed to this 
ky 11 ne 'er interferes with subsequent sleep In this 

^P. it is unposiible to present considerable glyco- 
m e Arly mormng specimen except by the late night 
jji *' Jr ely are reactions encountered while the child is 
cj? ^ lf *he parent notes suspicious symptoms the da.e 
■n ti atrt dora small amount of carbohydrate can betaken 
^ L ~ Cc msuij n 15 guen. 

s itr . of half an hour is the Usual Ume between the 

■a a < * ^ ,Cbu ^ n and the beginning of the meal. If the I J 
cT 1^, t ' x ' cur shows sugar we soa-tamo ad asc lenglncmng 
4. , " ^ -d to forty fne minutes or an hour, as the food is 
ore than the uisulm Ina\er> few cases in 

‘~ i e demonstrated a low afternoon blood sugar tie 

' -ties hn, esening d s-e an hour after the tven-ni, meal 
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Spacing of the meals is a practical point sometimes over- 
looked by the clm.cian in an attempt to find an explanation 
for glycosuria Some patients, because of habit or expediency, 
eat the three meals within eight hours or less If possible we 
urge our children to allow five hours between meals, hoping 
thus to stimulate their own msuhnogemc function 

Scrupulous care in the sterilization of the syringe outfit is 
essential if furuncles and septic abscesses are to be avoided 
We strongly urge each child to boil his own outfit (under super- 
vision if he is under ten years of age) and never to rely on 
alcohol in which many patients keep their syringes and needles 
Several years ago we found an instance of apparent precipi- 
tation of the protein fraction of insulin by alcohol If the 
patient plans to travel and cannot conveniently boil his syr- 
inge and needle, we advise use of iso-propyl alcohol* instead 
of the usual gram alcohol 

Each child is repeatedly instructed in the necessity of in- 
jecting insulin according to an imaginary checker board de- 
sign, using each limb and if necessary the back, with parental 
assistance Lipodystrophy may result otherwise, and if insulin 
is injected into such an area, its absorption cannot be assured 
In one adult we have seen a marked muscular atrophy of the 
deltoids, biceps, part of the quadriceps, and the glutei from 
repeated injections over a small area With better spacing, 
massage, and exercise, the atrophy disappeared 

Regulation of Activity —Every luvemle diabetic and at 
least one parent or close relative should be taught to make the 
Benedict qualitative test for urinary sugar In the more stable 
patients, such tests need be performed but once weekly on 
specimens passed at 7 and 11 a h and 4 and 9 p m In the 
less stabilized and in the younger, more active patients, rou- 
tine daily testing of one or more specimens is advisable The 
evening dose of insulin, e g,c an be adjusted according to the 
urine test One patient receives a dose varying from 8 to 15 
units, depending on how active he has been in the early after- 
noon 


* Eh Lilly or any reliable drug house 
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Usually, these children play normally or indulge in hard 
physical exercise No curtailment of activity should be al 
lowed except during menstrual periods m the girls Occasion- 
ally, extracurricular school duties have taken so much of the 
afternoon that little time is permitted for exercise In such 
instances we hai e stressed the greater importance of the latter , 
setting up exercises and calisthenics are to be recommended 
for some 


PREVENTION OF COMPLICATIONS 
Acidosis and coma are still the bugbears of the juvenile 
diabetic Both the child and his parents must be on the alert 
at all times to guard against them Proper understanding of 
the relationship of ‘ the three steeds, diet, insulin, and exercise, 
which pull the diabetic’s chariot’ T will do much to reduce the 
incidence of these dreaded accidents Any gross alteration 
w anv one of them demands moditication in the other two 
A'he infections to which childhood is highly susceptible should 
ahvajs be under the watchful c\e of the physician, simple 
culds come under this category as well as the exanthemata 
and more serious illnesses 

Dietary lapses failure to take insulin or to take a sufficient 
amount also cause many cases of coma Whenever a child 
ievli ill and 111 addition has sugar and a positive ferric chloride 
l<st in the urine and an acetone odor on the breath, a diagnosis 
of acidoses may be made \t this time it may be possible to 
avoid coma by immediate (a) Rest in bed, (b) fluids by 
mouth, especially hot and well salted, such as broth, (V) in- 
sulin in increased doses from 20 to sO units repeated if neces 
sary and (</) sugar by mouth such as orange juice containing 
'UMr in order to have gluco-e in the body to balance the in 
svhn U ont remembers that thi juice of a medium sized 
orange and a hi iping le cs[K>onful of sugar each contain tO 
Dm of sugar one can easily give them wiih insulin m iht pro 
P"iUon nf t 2 Cm of sugar to < aeh unit of insulin \o h irm 
r in follow 1 large dose of m>ulm if there is sufucient su^ir in 
“ c 1h *'i ,u lulance Us action The leukocy te count is usually 
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high in acidosis For this reason any operation should be 
deferred until further study makes clear whether this leuko- 
cytosis is due to an infection causing acidosis or to the acidosis 
itself In previous numbers of Medical Clinics of North 
America the treatment of coma has been dealt with authora- 
tively 


Case II —We should like to mention an unusual cause of coma as recently 
seen m one of our patients, a young girl of nineteen, whose diabetes has been 
present for four years Her bowels became constipated, and a week passed 
without a defecation At the end of this time slight anorexia appeared late 
one afternoon She reduced her evening dose of insulin a little because her 
appetite was not up to par By S p m that evening vomiting set m, followed 
later by abdominal pain Three hours later she was comatose The family 
physician transferred her to a local hospital A leukocyte count of 50,000 sug- 
gested an associated inflammatory condition, but the surgical consultant wisely 
refused to intercede Nevertheless, a lumbar puncture was done With treat- 
ment of the acidosis, all symptoms disappeared within twenty-four hours, and 
the patient made an uninterrupted recovery 

Comment — Coma supervened quickly in a young diabetic 
who had been well most of the day No infection of the nose, 
sinuses, throat or other organ could be located Several 
enemata produced voluminous masses of feces We surmised 
that vomiting had been initiated by the obstipation, and the 
loss of fluids precipitated the acidosis This patient’s mother 
died several years ago and since then she has taken over most 
of the household duties She felt so guilty about her constipa- 
tion that she was ashamed to tell her father 

Two of our patients have well-marked, bilateral cataracts 
One of these (Case I) has never been hospitalized for acidosis 
or coma His present condition illustrates the result attendant 
on poor cooperation and the apparent harmfulness of a low 
carbohydrate, relatively high fat diet His is the only instance 
of well-marked arteriosclerosis though several patients exhibit 
retinal arteriosclerosis of a -f- or ++ degree The second 
case has been treated on three successive occasions for coma 
A few othei; cases show cloudiness of the media 

In our opinion the estimation of cholesterol and total blood 
fat is important in the management of a diabetic The former 
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is actually sufficient since it reflects with more or less accuracy 
the level of blood fats " The statement that absence of glyco- 
suria is always attended by a normal cholesterol and blood 
fat does not accord with our experience. In 3 patients, 2 
of whom are always sugar-free, the cholesterol figures have 
ranged from 385 to 500 mg per 100 cc. In the third only 
one of 4 specimens contains sugar The blood sugars range 
from 140 to 250 mg at the highest We agree with White that 
moderate restriction of cholesterol rich foods (eggs, butter) 
is desirable 10 

Tuberculosis has been diagnosed in but 3 of our cases, and 
in all of these it is now arrested We think every diabetic, 
>oung or old, should have a physical examination and chest 
x ray at regular intervals 11 

During the period of initial standardization, an experi- 
mental insulin reaction may be done on each patient in order to 
acquaint him with the aura and train of symptoms which he 
can expect whenever he inadvertently eats too little, exercises 
too hard, or takes too much insulin It has been our experi 
cnee that the symptomatology of this condition follows a regu 
lar pattern in each individual with but little variation, though 
individuals may vary Some of the “classical” symptoms were 
never seen during active investigation of insulin reactions 
several years ago 13 

PSYCHOLOGICAL PROBLEMS 

Home Attitude — Each juv eniic diabetic should have a 
lag brother” or “big sister,” preferably his father or mother, 
nr both However, the supervision should never devolve 
entirely on one individual to such an extent that vacations 
away f rom ^ patient are impossible Each diabetic child 
ouM cat m tabic with the family even though be must 
w ctgh his food on a scale or in household units Segregation 

meal limes may breed morbidness and a fechng that be is 
5 pariah Tins injunction does not, of course, apply to the 
’'D Ivnng child Some of our families have materially 
a t>trd their dietary habits since the advent of diabetes within 
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the,r family arcle Usually this has been for good, as m ihe 
substitution of fruits and plain desserts for pastry and rich 

puddings This action removes considerable temptation from 
the child 

Some families unwittingly develop an attitude of dis- 
couragement which sooner or later reflects itself m the diabetic 
child The mental reaction usually has its basis m the hearsay 
evidence and gossip of friends Occasionally, a gradual in- 
crease in dosage of insulin may give rise to such a notion, 
careful explanation of the increasing metabolic needs for 
growth and activity which necessitate larger amounts of insulin 
will usually clear the atmosphere 

School — It has been our custom to write letters to the 
teacher directly most responsible for the child, often to the 
principal or superintendent as well In these, chief attention 
is placed on the possibility that irregularities m behavior may 
be due to insulin reactions, a brief list of the common symp- 
toms of hypoglycemia is appended We hesitate to ask the 
teacher to “police” the child during recess periods when he may 
acquire candy or sweets from his playmates, but she is re- 
quested to intercede if such exchanges come to her attention 
Parents of diabetics should not allow the child spending 
money until he can be trusted implicitly If possible we per- 
mit a small orange or apple at one recess period This suffices 
ordinarily to satisfy any craving for food and makes the child 
content with his lot 

Unless good reasons exist, no excuses are given to permit 
escape from gymnasium or playground drill, which the diabetic 
as well as the normal child may dislike Such reasons rarely 
arise On the other hand, the importance of exercise is stressed 

to both the child and his parents 13 

A few of our patients, especially the girls, manifest a 

desire that knowledge of their disease be kept from playmates 
We see no harm in this even though a sense of shame may 
underlie the attitude, and we often recommend that she take 
close friends into her confidence We have found among pa- 
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bents that usually only a few Intimate friends are familiar with 
their condition 

Personal Tra inin g — Every diabetic should learn simple 
dnbetic arithmetic, and ought to know the more common foods 
which are permissible and those which are forbidden Famil- 
iarity with the 5, 10, IS and 20 per cent vegetable lists is not 
absolutely essential, but once the child’s interest is aroused, 
he will quickly learn these of his own accord The use of 
scales for accurate measurement is again not requisite, a few of 
our patients, however, talk in terms of grams rather than in 
household measures One boy, aged ten, weighs his food and 
administers his own insulin 

A good manual has often stimulated the child’s interest to 
learn more about his disease and its control Some of the 
children have shown eagerness 111 earning enough money to 
purchase one 

lo encourage self reliance and stimulate the pride of the 
munik diabetic should be the t isk of physician and parents 
e refractory child and even the ‘ conn repeater” can often 
niade the most cooperative patients once the seed of pride 
taken root Minor setbacks and occisional glycosuria 
0U,< 1 "ever occasion a reprimand or scolding On the other 
‘ U1, l a sympathetic understanding and encouragement wall 
0 ten work wonders with the rec ilcilrnm child 

The experience gained in summer camp [or diabetics is 
111™ 't'tttble to the child Somt of our patients have been 
>v to care for themselves adequ iltlv in camps when, no 
C " an h at hand usu illy the laaulin dosage can be reduced 
"Use of Ult greatly increased ictivity 


ILLUSTRATIVE CASES 
r . . POOH RESUITS 
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COa COmbmU,S P0U ' er Uas 5 VoIuraes P er cent, the blood sugar 
•400 rag R «overy was prompt with 280 units of insulin and fluids On this 
occasuon the blood Wassermann uas strongly positive She uas referred t0 te 
metabo ,c section Her diet contained 100 Cm of carbohydrate with 65 units 

rLTn n m,U ^ ,ndBCretl0n5 ^quent omission of insulin 

resulted in acidosis in 1933, at which time 440 units of insulin were necessary 

to produce improvement In March, 1934 >S he complained of amenorrhea and 
morning nausea, the uterus was the size of a three months’ pregnancy A 
therapeutic abortion and sterilization were performed At the present time 
her d'et consists of 70 Gm of protein, 80 Gra of fat and 200 Gm of carbo- 
hydrate with 70 units of insulin in two doses Glycosuna m one or two speci- 
mens persists and the average blood sugar is 200 mg Weight is 142 pounds 
Antiluctic treatment has been earned on as regularly as the patient will allow 


Comment — Heredity is probably the etiological factor in 
this case, the maternal grandmother died of diabetes and a 
sister has recently developed it at the age of nineteen The 
patient’s mam difficulty is lack of intelligence though the moral 
laxity is a contributing factor Her sister is apparently re- 
solved to tackle the situation more intelligently 


Good Results 

Case IV —A white boy of thirteen developed diabetes in 1921 In 1923, 
1924, 1925 and 1927 he was hospitalized for coma He reported to the meta- 
bolic section in the latter year at which time his diet consisted of 80 Gm of 
protein, 150 Gm of fat, and 100 Gm of carbohydrate with 60 units of insulin 
In 1931, he noted abdominal pain while eatmg dinner He was sent to the 
surgical service by his local physician, the patient said that he was a diabetic 
Operation was deferred until laboratory examination showed a mild aadosis 
and a normal leukocyte couht He has remained well since then and on his 
fourteenth diabetic birthdav he weighed 150 pounds (height 68 j inches) His 
diet for the last three years has consisted of 70 Gm of protein, 77 Gm of fat 
and 170 Gm of carbohydrate, with 63 units of msuhn The blood sugars vary 
from 70 to 2 12 mg , urine specimens are regularly “sugar-free ” There is no 
roentgen evidence of tuberculosis or peripheral arteriosclerosis 

Comment —The above patient is well along m his second 
decade of diabetes In spite of acidosis and coma on five 
occasions, the only complication is slight haziness of the media 
It is interesting to note that the diabetes has not increased m 
severity, the msuhn requirement is slightly less than in 1924 


Oaso V-A white boy developed d.ubeles u 1925, at the age of seven- 
teen Coma supervened four times within the next two years In 1931, an 
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upper respiratory infection precipitated raild add 01 b. Right apical tuberculosis 
had been diagnosed by x ray in 1927 four years later a quiescent lesion In the 
Wt apex was noted A diet of 70 Gm of protein 100 Gm of fat and 200 Gm 
of carbohydrate with IIS units of insulin daily was necessary several years ago 
Vuth Implement the Insulin dose has been reduced to 75 units daily The 
bW sugars average about 200 mg while the urine usually remains free of 
efacosc. Height and weight are within normal limits 


Comment — The presence of inactive tuberculosis makes 
us hesitate to reduce the heavy insulin dosage lest a flareup 
occur At the tune of writing his health is excellent, and no 
other complications are in evidence 

AH the above cases with the possible exception of Case I are 
examples of severe diabetes whose early diabetic lives were 
stormy Periodic attendance for treatment and education, and 
probable stabilization of their metabolism with the attainment 
0 their majorities has brought about improvement. 


SUMMARY 

1 rile cll,c f differences between juvenile and adult diab 
ctes have been bneflj discussed 

2 Some of the practical features of dietary management 
n insulin administration art presented 

2 The more common psjchological problems as seen in this 

cunic arc reviewed 

b<-. 1 ?. CN „ eral CLSC ' 5 illustrating |>oor and good results, have 
uccn briefly outlined 
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THE TREATMENT OF ENURESIS IN CHILDHOOD 

Tuerl Is no behavior disorder which has called forth so 
much literature as urinary incontinence in children and the 
articles on the subject serve to indicate by their large number 
alone how far \vt are from a final solution to the problem 
The theories for its causation run from the sublime to the 
ridiculous One writer has stated seriously that he believes 
that all boy enuretics hive a suppressed desire to become fire- 
men Others lute e ttinbuted the condition to diseased tonsils 
The methods offered for the treatment of enuresis are legion, 
and investigators hate suggested everything from caviar to 
epidural injections ol saline 

Pediatrists and psychiatr/sls are coming more and more 
to believe that enuresis is purely n functional or psychic dis- 
turbance and it may be defined, as It will be considered in this 
paper as functional incontinence ot urme, cither nocturnal, 
diurnal, or both, in children of three years of age or over It 
frit by most investigators that children arc usually able to 
devch^i bladder control through proper habit training by thus 
time 

btati tics on the incidence of enuresis are not very reliable 
R Is said to occur in about 12 to 15 per cent of all nervous” 
children This grouping is obviou-1} v igue and indicates dial 
teal MaUvUcal dala arc lacking Hoys and girls are equally 
af r evtcil I'gardlc". of race ind social slatus An analysis of 
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hereditary factors reveals that bed-wetting was a childhood 
problem in one or both parents m from 30 to 40 per cent of 
cases of enuresis studied by several different authors Frary 
has recently studied the pedigrees of 59 clans in which there 
have occurred one or more enuretic children and as a result of 
her findings proposes the hypothesis that enuresis is an 
hereditary trait determined by a single recessive gene substi- 
tution With our present knowledge it would seem to be a 
fallacy to attribute an hereditary factor to enuresis other than 
to say that children are apt to be more or less the emotional 
prototype of one or the other of their parents 

The various theories for the causation of enuresis may be 
divided into three groups Physical, neurogenic, and psycho- 
genic, the neurogenic factors really being a subdivision of the 
physical factors According to the definition of enuresis here 
adopted the types encompassed in the first two subdivisions 
are really not simple enuresis at all, but rather are to be con- 
sidered as cases of urinary incontinence which may simulate 
enuresis 

Physical causes of enuresis 

1 Constitutional disorders such as diabetes insipidus, 

and melhtus 

2 Renal infection 

(a) Nephritis 

(b) Pyelonephritis 

(c) Pyonephrosis 

(d) Hydronephrosis 

(e) Tuberculosis, etc 

3 Renal, ureteral, or vesical calculus 

4 Cystitis 

5 Urethritis 

6 Trigonitis 

7 Congenital malformations 

(a) Urethral or vesical neck obstruction due to 

stricture, hypertrophied verumontanum, 
congenital posterior urethral valves, etc 

( b ) Hypospadias 
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Neurogenic causes of enuresis 

1 Sympathetic parasympathetic imbalance and vago- 

tonia 

2 Spina bifida occulta 

3 Cord bladder resulting from other pathology of the 

central nervous system 

Psychogenic Causes of Enuresis — The psychogenic 
conception of enuresis maintains that this phenomenon is an 
external manifestation of mental conflict of one type or another 
Though not always the case, enuresis is but often one of a 
number of difficulties presented by the same patient, difficulties 
such as temper tantrums, anorexia, extreme negativism, and the 
hkc Enuresis may be an aggressive act or perhaps more often 
a submissive one Sometimes enuresis is nn aggressive act in 
a very submissive child It may arise from such strong emo- 
tions as fear, hatred, jealousy, and inferiority A child is at 
once at a disadvantage m the presence of adults in that he is 
physically unable to meet them on an equal ground No 
n «tter what the adult may do, however, the child Ls the sole 
inaster of his function of elimination, and he can always employ 
this route for voicing his protests 

The process of growth requires a child not only to take on 
a Cl * responsibilities but also requires that he give up as he 
natures certain of the more pleasureable things of his early 
'. B * ^ or instance, having his diapers changed and voiding 
* lcncUr he likes When certain things in connection with iris 
Kfowmg up become unbearable, it is ail too easy for him to re 
K'ess to or roam those things which he enjoyed in infancy 
th n a< ’ < ' mon 10 •l"- factors of growth it must be remembered 
an I gJ[ reU nolhinK lhat 3 chlW enjoys more lhan attention, 
bed wetting is one method through which this end is almost 
te t° b,. attained often u W1 j| ^ f ount j that a 
tun* v" 1 hU Lnure:iL '' following a severe illness during which 
c received considerable attention from his parents 
l(J lCn l c ,Us recovered from his illness he immediately ceases 
receive the close attention which was showered upon him 

’ U4 * 15— i/ 
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while ill, and here the enuresis is an attempt on the part of the 
child to regain some of the favor lost by getting well 

A brief consideration of the essentials m 3 c^es of enuresis 
chosen at random may help to illustrate some of the points 
mentioned above 

Case I —Joseph, aged nine, a most aggressive child, was very fond of his 
father When he was about four >ears old his father and mother were 
separated All went well so long as Joe’s father visited him at frequent intervals 
Several months before Joe was referred to the dime his father ceased to pay 
the usual visits and Joe immediately developed intractable enuresis, nocturnal 
as well as diurnal It is interesting that during the penod that Joe was wetting 
himself day and night at home he paid a brief visit to the home of his paternal 
grandparents where his father was stajrng The enuresis stopped immediately 
only to return as quickly when the visit terminated At school Joseph was a 
model of propriety 

Case U. — Grace was a very shy and sensitive girl of ten She had two 
rather aggressive > ounger brothers who were unquestionably the family favor- 
ites Grace was very much overprotected and was not encouraged to help 
herself in any way She did good work at school, but did not have many play- 
mates Grace had wet the bed since the age of four in spite of every effort on 
the part of her parents to cure her When she was stimulated to take on a little 
of her own responsibility and develop some interest in life her enuresis promptly 
stopped 

Casa HI — Gabriel, a rather effeminate and pretty boy of seven, was 
placed in the home of his paternal aunt when his mother developed tuberculosis 
and had to be put in a sanatorium He was thrown m with five robust and 
aggressive cousins and the situation was too much for him to handle Enur- 
esis developed promptly and continued nightly m spite of all the routine meas- 
ures which his aunt could produce 

In spite of the growing feeling that the majority of cases 
of enuresis are purely functional in origin there are a number 
of so-called “symptomatic therapeutic procedures” which have 
been employed for many years and which still form a major 
part of the armamentarium of many authors who write on 
the subject Before discussing the psychiatric management of 
enuresis a few of these procedures will be considered because 
of the fact that they have been so universally employed 
1 Restriction of fluids 

Discounting the fact that if a large amount of fluid be taken 
before bedtime it will be necessary to empty the bladder before 
morning, there is little scientific evidence to support this pro- 
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cedure There is no evidence to show that the bladder capacity 
of enuretics is any less than that of the nonenuretic child 
Many an enuretic will have a series of dry nights when on a 
normal fluid Intake and then wet the bed every night for weeks 
upon end when fluids are markedly restricted 

2 Awakening at certam intervals during the night to empty 
the bladder 

This is likewise an almost routine procedure The same 
thing occurs here as when fluids are restricted It seems a re 
markable thing, but in a persistent enuretic no matter how 
many times he is gotten up to void he will invariably find 
enough urine to wet the bed if he so desires 
i Atropine and other drugs 

Atropine in some form or other has been a standard drug 
for many years, and m spite of the fact that its action on the 
bladder has not been conclusively determined, a number of the 
best investigators feel that it may exert some beneficial anti- 
spasmodic action It is more probable that suggestion plays a 
huge part in the positive therapeutic effect of this and any 
other drug that may be employed 

4 Star charts and rewards 

Provided the case is progressing satisfactorily star charts 
may encourage a child and undoubtedly have helped in many 
cait3 The «ame applies to other rewards I or the most part, 
however these measures only tend to concentrate the child's 
mind on the magnitude of his problem and when the case is 
oot progressing satisfactorily thev only discourage and 
humiliate 

^ klcvation of the foot of the bed, avoidance of sleeping 
un the back, ixercising the sphincter, epidural injections of 
^hne, stretching the bladder by hydrostatic pressure, and so 
m'h have all been advocated ut one tune or another and 
1 ns-e methods as well as those mentioned above have often 
™ccrcdet1 the meeluintsm of llie success which they may 
une attained is probably one of suggestion /eppert (quoted 
> 'nderson) summed up the therapeutic endeavors against 
enuresis oj bebig either symptomatic or suggestive In the first 
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group he places restriction of fluids, awakening at stated inter- 

I? oft' 7b °J ^ aDd g6neraI UpbuiIdlI1 S of body 
AU other methods are suggestion therapy even “including 

atropine I should be inclined not to make the above division 
and to place all methods for the correction of enuresis under 
the heading of suggestion Physical measures have probably 
been successful when employed by a person capable of instill- 
ing sufficient confidence in the patient to enable him to over- 
come his own affliction 


In undertaking to treat a case of enuresis from the func- 
tional standpoint it is well to remember that there are a certain 
few cases of urinary incontinence which are based on an 
organic disorder A thorough physical examination and re- 
peated urinalyses are indicated m every case, but at the start 
it is advisable to conduct one’s examination m such a way as to 
direct as little manifest attention as possible on the genito- 
urinary tract It is also advisable not to discuss the child’s 
problem in his presence because this, as do urological exam- 
inations, only fix the problem more firmly m the child’s mind, 
and increase its magnitude to such a degree as to make it all 
the harder for the child to overcome his trouble It is im- 
portant to investigate the emotional surroundings of the pa- 
tient and to help the parents to a better understanding, for as 
long as the parents are obviously worried and distressed the 
child will be hindered in his progress 

Most children are extremely sensitive about their enuresis 
and prefer not to discuss it Therapy should be directed to- 
ward helping the patient to a better understanding of himself 
and toward instilling m him a spontaneous desire to grow up 
and overcome his difficulties The statement that a child will 
stop wetting his bed when he wants to and not before, is a very 
apt one It is this desire on the part of the child to meet the 
situation himself which is the end which should be striven for 
This may be accomplished through conversational interviews 
with the child, interviews conducted by a person who, with the 
assistance of toys and other playthings, will allow the child 
to be free to introduce mto the conversation anything about 
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which he may wish to talk, which might include enuresis It 
is often nothing more than the understanding friendship 
which may develop between the therapist and the patient which 
will give the latter the self confidence which he needs Many 
of these children have never had the experience of discussing 
their fives with an absolutely impartial and understanding 
adult Relatives and the school teacher are associated with a 
part of the child’s life which is characterized by restrictions 
and discipline representing the very things to which he has not 
been able to adjust himself The therapist who lies completely 
outside the realm of family and school is in a position to bring 
out and mold the plastic and immature thoughts of the child 
in such a way as to give him confidence in himself which he 
can get in no other way 

‘No set rules can be laid down for carrying on psychiatric 
interviews with enuretic children, for no two cases arc exactly 
alike ft is necessary to keep certain principles in mind and 
to follow these principles through whatever medium the inch 
vidual case may offer These principles in gener tl are Mak 
o’!, friends with the child gaining the child's confidence and 
interest, and allowing him more chance to develop new channels 
°f activity and self-expression Also, ende'avoring to clarify 
parental mitudcs toward the child, not only re-garding enu- 
resis itself but regarding attitudes and management of the 
child 4 entire personality The reeducation of parents 13 Im 
portant and usually difficult There ire times when this can 
be aided by luring the parents read good books on child psy- 
cholog) and h)giene such as Cameron s ‘ I he Ver-vous Child 
(Oxford bmversit) Medical Publications), 1 Big Problems on 

Rde hlmuldirs" b) Carl and Mildred Rtnz (The Macmtllafj 
kompan) ), and many others 
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PRENATAL suggestions to prevent kidney 

DISORDERS 

is ■n'wm'eTnJ ° f pregnancy ” im P ,les 11101 11)6 organ 
state Thi« ^ went from that found in the nonpregnant 
organ, su b,J! fallacious ’ ' vc are dealing with the same 

0nl > the overh °, Same dlseases “ 01 an > o^er time, it fa 
nanev w „t, Urdemn 8 of the normal kidney function in preg- 
' Udney of nr 3Ubaeciuent disorders that gives rise to the term 
tuna We rn e8 " ancy ” men wc realize that In eacli preg- 
abiluy or be deahn g with a kidney of low functional 
some previous m Wh ‘ Ch Ulere eX1Sts a f t uleJc ent ksion from 
t'on, l exanthemata which may undergo an exacerba 
bdnev bv mn ° “’P 1133126 the desirability of protecting the 
a " Inow ihe re . eMCt,n8 Jn d careful prenatal supervbuon \V e 
■uist on . ^ M governm 8 the prenatal care but we do not 

tenable to" 0 * 15 paluilak,,1 « enforcement It K on j y 
lon krr period nfT” 1 ? ° rgan to Perform normally 0VC r a 
“fits ability t, mt ‘ f 11 L ’ not cof, stantl> taxed to the limit 
,n g etlamnj., W tru , e thjt incidence of true or fulmfnat 
bui 11 is iu,t n0t dcmor e=lrably affected b> prenatal care 
"*U<hJ tL? CCr,amly 'me that the frwjuent .herders of 
’ "P fatiL-up „ UlL rt3ult of os creating, overwork, Itoi of 
^ Hl *» cm sav m U . r V Bd ba '' h ‘‘ b " S ' ,ri deiimtelj lowered, 
”' cn the po,JJ , ', he ’"'Ptot" 1 general condition dots not 
should ?nrr» b y ° lnJC rCb " l P ,b ’Therefore I feel that 
** followed ml ^ our "atchfulmn and in ist tint our rules 

Cl<r fherc 3rT!l y ,nodlf > In g 'him to meet each individual 
no -cl rules judicable to everyone, they mu , t 
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be individualized and changed possibly on each succeed, ™ 

' Su“ g n ^:r ^ We ‘ ght ’ 8enera ' C “ dlU0 "' 

•.srttsrsnt-.msrj 

pregpaiujyQui patient is more or less demoralized, not only 
physically but mentally She finds herself very easily fatigued 
with no endurance, impatient, irritable and very emotional for 
no good reason, unable to remain awake, and mentally in- 
capacitated to carry on in her usual manner Coincident with 
this mental and physical breakdown come the physiological 
nausea and gastric irritability All these physiological dis- 
orders can be very easily overcome and the patient made happy 
and contented by a plain understandable explanation of the 
cause, such as “Up to the time of pregnancy the patient is an 
energy producing individual with her metabolic processes pro- 
ducing energy, but with the advent of pregnancy she changes 
into a reproductive individual with coincident alteration in the 
metabolism During this change which is completed in three 
months there is a decided loss of energy and endurance” 
This explanation makes the rules governing her behavior in- 
telligent and practical rather than dictatorial Rest during this 
period is most important, both mentally and physically — ten 
hours’ sleep at night and frequent short periods during the day, 
so as not to tax her endurance The diet should be bland 
and easily assimilable, high in carbohydrates and taken every 
two hours m small amounts Sunlight, fresh air and light ex- 
ercise m proportion to the patient’s ability The kidney must 
be kept active with a fair amount of water m small amounts 
Regularity of the bowels must be maintained Fatigue is the 
most prominent disorder in this period Excessive fatigue can 
be controlled by intravenous glucose Careful physical regula- 
tion and cheerful, optimistic but firm mental guidance through 
this stage will prevent too great a loss m weight, as well as the 
possibility of an acidosis with its attending disorders and the 
patient will be in good general condition to enter upon her 
second trimester 
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This is usually the most normal and uneventful of the three 
stages, from the patient’s viewpoint, for the gastric symptoms 
disappear, she feels astonishingly well and full of energy, and 
yet it is the most dangerous It is during this period that 
harmful dietetic indiscretions are practiced, and excessive 
activities are indulged in which reflect to our disadvantage m 
the last trimester We must be atceedingly on the alert and all 
our Influence and teaching must be directed toward keeping 
the patient within normal moderate limits relative to her gain in 
weight, exercise, rest and diet The diet should consist of three 
small to moderate meals daily, at regular intervals (regularity 
and size are of marked importance) , with fruits and milk if 
hungry between meals The bulk of the diet should consist 
of green vegetables, fruits and milk, carbohydrates to be regu 
lated by the patient’s weight chart and her needful activity 
hats can practically be eliminated Protein in the form of 
meats in moderate amounts Sait to be used sparingly Some 
farm of calcium should supplement the diet During this 
period moderation in work and play is most important Rest 
periods and proper diet should be constantly urged so as not 
'0 lax or strain the functional ability ot any organ — not only 
the kidney — remembering that indiscretions in work or play, 
loss of sleep and o\ creating create products of fatigue that 
are just as poisonous and produce the same disorders as a 
toxemia, and that the patient’s general resistance is lowered 
to such an extent that she is particularly susceptible to any in- 
fection such as colds, influenza, etc , thus adding a further 
"’tram on the kidney 

The weight chart and the general appearance of the patient 
are important points of observation in tills period Twenty to 
found., is ilie normal weight gain in pregnancy The chart 
^ ouhl not show more (lean 5 pounds a month in thus period 
greater gain means a slight restriction in diet or a slight in 
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t e, during this period that most of the serious disorders manl 
°t themselves, are of major importance and demand must 
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careful supervision Weight, blood pressure and urmalysrs are 
ol he utmost significance, and headache, substernal pain, edema 
and dimness of vision are the cardinal symptoms of approach- 
ing trouble A sharp gam in weight m this period is a pre- 
monitory sign often before any of the other symptoms appear 
The diet should be the minimum for the individual’s needs, fats 
are eliminated, meats in small amounts consisting of lamb, 
chicken or fish, and these entirely eliminated m the last month 
Skimmed milk and green vegetables may be increased Exer- 
cise and work should be sharply reduced, exposure and fatigue 
must be guarded against Common colds should be treated as 
a major disease, with absolute rest in bed, light diet and free 
elimination of the bowels and kidneys The reserve power of 
the kidneys should be maintained during this period by more 
rest, careful elimination and dieting 

Visits in this period should be every two weeks at least, 
and if there is any evidence of failing function they should be 
increased as often as necessary Good function of the kidney is 
maintained by good functional ability of the other organs 
Keep the patient’s general condition in mind A sharp gam m 
weight, scanty urine, a ten-pomt rise m blood pressure, albumin, 
casts, headache, and edema, etc — any one or several of these 
symptoms calls for a pure milk diet, more rest, and magnesium 
sulphate daily If the symptoms do not improve in a reason- 
able time the patient should be hospitalized, put at complete 
rest on a milk and water diet, with daily blood pressure, urin- 
alysis and a record of the intake and output If the symptoms 
under the above treatment do not improve or remain the same, 
it is better and safer to empty the uterus The induction of 
labor should be by the simplest method possible in each indi- 
vidual case Eliminative measures should be continued up to 
and after delivery The patient can be supported in labor by 
intravenous glucose, 200 cc of a 25 per cent solution every 
four to six hours if necessary Glucose at this time not only 
provides energy for the delivery but is a good prophylactic 
measure to guard against convulsions that are produced by 
fatigue from long labor and an acidosis that is the result of 
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rtct " e ocx cczatam eapervfc >a uui) lie> are -aielv ;ht» V uh 
^ cn_-:5. Tiequt-cca ol the cit'd - \nabibt\ and charoea in 
lie cr dinar. run of caafc- raculd ahvayb be lura cd to the 
utolfcer s _afe*r There t. no one evmpioni or i^iwp ol '\mp- 
lott, that will tell oa when to induce labor Headache and 
=tb;ten;al pa_a -mill vonuunj, are two Men.-, that ceminund 
Steal rctpect. Tne t_e of hot pack* m cueis. with a blood pres 
-are of 150 ij tote or more otten cau-es the patient to tall m 
itlxir thtn. 'olvtng the queetion of the method ot induction If 
lie preceding care and watchfulne^ are ;,i\en it will unque> 
'■orublj lo^rcr the frequence of ladnex di. order- 

In the outline I am dealing with a ca.~e whire the laboraton, 
•irdincu, are normal and there are no interuurrent dieorckre. 
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THE TREATMENT OF DrARRHEA IN INFANTS AND CHIL- 
DREN BY A DIET OF RAW APPLES 

Tuvr there has been a marked decrease in both the inci 
dence and severity of the diarrheas of infancy and childhood 
can he attested without benefit of statistics by all practicing 
physicians whose experience goes back a decade or more 
Stricter regulation of milk and water supplies at their source 
and a more general understanding of their proper handling in 
the home, the widespread use of evaporated milk in infant 
feeding more adequate refrigeration better screening, have 
all contributed to a n-ductian in gastro-intestinal infections by 
the colon paruyphoid-djsentery group of bacilli A better 
grasp of the fundamental nutritional requirements of infants 
by physicians and a wider dissemination of this knowledge 
through well baby clinics, \isiling nurses, and goeernmental 
pamphlets has resulted in a generally better state of nutrition 
among infants The effects of diarrhea, especially those 
'ctondare to parenteral infection, arc corresponding!} less 
l cnous In see ere cases showing toxic sj mptoms and acidosis, 
the well staffed hospital is ible more intelligently to applj 
'pvtilic ther ipeutic procexlurcs des! 0 ncd to correct the chemical 
changes m the body brought about be the diarrhea with a cor- 
n^lwnding reduction in niurlalllj 

In spite uf all these improumcnls diarrhea remains a con 
'taut threat to the infant and small ehild and is one of the 
C'uimoncM conditions lo be met b) the phjsidan practicing 
•urong children Laiter day treatment in line with „ood 
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medical practice has resolved into a fairly well-established 
pattern A period of starvation or semistarvation, during which 
barley or other gruels are given along with adequate water, 
may or may not be accompanied by a purge and enemas Milk 
usually skimmed and boiled, with or without the addition of 
casein, or acidified milk or protein milk in some form is then 
given in gradually increasing amounts, along with other bland 
foods Bismuth or bismuth and chalk mixtures, frequently 
paregoric, are added by most practicing physicians In the 
majority of cases such therapy is efficacious There remain, 
however, a considerable number who in spite of vigorous and 
early application of the principles outlined develop a pro- 
tracted diarrhea, the troublesomeness of which needs no elab- 
oration For these any truly effective mode of therapy will 
prove a welcome aid to the physician Such is the apple diet 

THE APPLE DIET 

Since a description of the use of raw apples m the treatment 
of diarrhea in children by Moro 1 in 1929, a number of articles 
have appeared in the German literature witnessing its value 
and safety It has been used with good results in a number of 
pediatric climes m this country and Birnberg 2 has recently 
published a summary of the results of his experience, which 
was also highly favorable 

A course of treatment consists of the following Thor- 
oughly ripe, mealy eating apples are pared, cored and grated 
to a fine pulp Paring may be omitted All other food having 
been withdrawn, the child is offered from 1 to 4 tablespoons of 
this pulp each hour during the day If an insufficient amount 
of apple pulp is consumed to meet fluid requirements, as will 
usually be the case, the diet is supplemented by liquids In- 
fants may be offered water m small amounts at short inter- 
vals, either along with or between the apple feedings It is 
sometimes helpful to sweeten the water with saccharine In 
the case of children, weak tea made with lemon and sugar may 
be substituted for water It is permissible to sweeten the 
apple pulp with a small amount of sugar if it is refused because 
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of sourness, or some thoroughly npe, mashed banana may be 
Incorporated with it The great majority of patients take the 
apple pulp well 

The amount of apple taken varies greatly with the age and 
nature of the patient As few as S or 10 tablespoons are eaten 
in a day by some patients while others will take as many as 50, 
which Is equivalent to about 20 ordinary apples Better results 
seem to ensue in those cases in which larger amounts of apple 
are consumed It is best not to fix an absolute limit for con- 
tinuation of the treatment In some of the milder cases twelve 
hours is ample From twenty four to thirty six hours is suf- 
ficient In the majority of instances, while even seventy two 
hours may be necessary in the more severe cases or those in 
whom diarrhea has been of long standing The time for ter 
mmatlng the diet must be judged individually on the basis of 
general symptoms and character of the stools When formed 
or senufonned stools have appeared it is usually safe to termin 
ate the diet within the next twelve hours The time of appear- 
ance of such stools naturally vanes greatly, but in general they 
may be expected withm twenty four hours from the time treat- 
me *'t is instituted 


TRANSITIONAL DIET 

” termination of the penod during which grated apple 
a "nc is fed, the patient is offered a greatly restricted diet for 
^mcral days No arbitrary period can be set for continuing 
Ui but from two to three days generally sufliccs Its consti- 
m un will be altered to suit the age of the patient Two 
aMactoiy transitional diets arc suggested on page 504 
will 1 C r ° lurc ot stools and the patient’s desire for food 
argely determine how long this regime will be continued, 
"ell as ihc rapidity with which a normal diet may be re- 
oT' 1 * dimmed milk, whole milk junket, baked potato, 
tanl, jam, marmalade and cream cheese may next be idded 
nU> lben K r * u,ualI > returned to the milk and 
'egttables and fruits allowed in increasing amoums 
cst results are obtained if treatment is commenced shortly 
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Infants 

Breakfast Cooked cereal (no milk) 

^pple puip (4 tablespoonfuls) 


iMid a ir Apple pulp (l-l tablespoonfuls) 

Lunch Clear broth or bouillon 
Rice 

Junket (made from slummed milk) 
Mid p u Gelatin 


Cinldrcn 

Cereal (with skim milk sufficient 
to make edible) 

Toast 

Cocoa (made with water) 

Apple pulp 

Cracker (saltine or soda cracker) 

Broth or bouillon 
Rice 

Scraped beef or chicken 
Toast or cracker 
Junket (from seim milk) 

Gelatin and cracker 


Supper Cooked cereal 
Apple pulp 


Cooked cereal 

Toast 

Cocoa 

Apple pulp or banana 


after the onset of diarrhea, but diarrheas of even long standing 
sometimes react favorably A case was seen recently, who 
for slx months had been having from 4 to 6 loose, foul-smellmg 
stools daily with much mucus and occasionally blood This 
patient had failed to respond to all of the ordinary therapeutic 
agents given prolonged trial with rigid adherence He regained 
normal semiformed stools after two days on an apple diet 
(which was taken poorly), two days on an apple-banana-toast 
mixture and four more on a transitional diet Stool culture 
did not reveal the presence of any of the dysentery group of 
organisms No other treatment was given at the time except 
transfusion for a secondary anemia of moderate degree 

In my own experience the diet has proved most efficacious 
in those cases of diarrhea which may be classed as parenteral, 
in those associated with nondysentery infections of the gastro- 
intestinal tract and m food poisoning Due admission is made 
of the difficulties in too rigid an etiological classification of 
cases and of the relative infrequency of cases of proved bacil- 
lary dysentery 

A number of theories have been advanced to explain the 
action of the apple pulp Prominent among these is the purely 
mechanical factor of a pulpy, highly absorbent mass in the in- 
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testmal tract The indigestible cellulose of this mass in com- 
bination with pectin , 1 a colloidal substance of high buffer value 
present m apples, forms a favorable medium for the absorp- 
tion and removal of bacteria and totins Other suggestions 
relate to the tannin which is found in apples and attribute the 
benefit to the astringent properties of tannic acid Malic acid 
had also been offered as the primary factor concerned In 
support of this is its presence in other fruits from which some- 
what similar beneficial results have been obtained 

Grated apple pulp is surprisingly well taken by children and 
well received by parents It is far superior in both of these 
respects to starvation or sendstarvation While on the diet 
children previously in obvious discomfort and even pain usu- 
ally become quiet and comfortable It checks the diarrhea and 
tenesmus, mucus and blood disappear from the stools, it helps 
correct dehydration It may be given with safely to infants, 
some as young as three months having been reported 

The raw apple diet Is not a guaranteed cure all for every 
case of diarrhea 111 infancy and childhood, but it is superior to 
any other mode of therapy hi general use today and its effect 
in a large proportion of cases is little short of dramatic. 
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growth of man and animals but it must be admitted that mass 
growth studies do not evoke reliable deductions which can be 
applied to the process of growth of an individual 

In spite of the complexity of the problem and in spite of the 
multiplicity of variables, there have been many notable at- 
tempts to express the process of growth by means of mathe- 
matical formulae and to plot curves illustrative of such 
formulae 

Casual examination of such efforts might fail to interest 
the practicing pediatrician m their ultimate practical value 
which is not at first apparent But if biomathematicians and 
biologists could with fair unanimity agree on a mathematical 
expression of the rate of growth, valuable deduction might be 
made as to the nature of the growth process New methods 
for the promotion and support of optimum growth would sug- 
gest themselves and reliable predictions would be possible 
Increase m mass and increase in total length, or stature 
are the criteria customarily used to evaluate the process of 
growth So universal has been this custom that one falls too 
readily into the error of considering these items as the process 
itself One easily forgets that the growth of a child is the 
summation of the growth of a number of highly differentiated 
tissues, that weight is an objective measure of the mass of these 
tissues plus the fluids of the body, that height is a component 
of the skeleton modified by posture 

For use in comparison the conventional curve of the in- 
crease of weight during infancy and a typical curve of increase 
of weight during life are illustrated in Figs 23, 24 It should 
be remembered that these curves represent the mean values 
(or theoretical mean) of the weights of hundreds of infants and 
children They do not represent the normal curve of growth 
of any individual child Considerable variation is regularly 
observed in healthy children as has been pointed out by numer- 
ous observers 

Robertson 2 and Ostwald 3 almost simultaneously announced 
that growth did not occur at a uniform velocity throughout 
hfe They pomted out that there seemed to be three segments 
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pointed out the similarity between the mathematical expres- 
sions of the graphs of these cycles and those of certain reac- 
tions known as autocatalytic, and deduced that growth was an 
autocatalytic reaction taking place m the body He felt that 
certain products of the process of life itself, already proceed- 
ing at a uniform velocity, acted as catalysts and accelerated the 
process To explain the retardation of growth m the latter 
part of each cycle, Robertson postulated the formation of 
growth inhibitory substances This phase of his theory at 



Fig 24— Conventional curves of progress of mean weight and velocity of 
growth, really velocity of gam (Wetzel w Proc Soc Evper Biol and Med, 
1912 ) 

least has been supported by actual demonstration by Carrel 
and others 

This theory has been the focus of considerable discussion 
among biologists and while it has not been universally accepted, 
it still is the most prominent conception Some students deny 
the presence of growth cycles, others offer varying numbers of 
cycles Davenport 4 is certain that there are but two cycles of 
growth whereas Brody 0 divides the life span into seven stages- 
following Shakespear e — al though only five are in the period of 

real growth 
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More recently Wetzel” has called attention to the fact that 
in all previous discussionsi the terms “relative growth” and 
“relative rate of growth” have been used as if synonymous with 
‘relative rate of gain " He correctly points out that previous 
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Fig 26 — Curves of “True Growth” and “Rate of Growth” after Wetzel 
compared with curves of “Gain” and “Rate of Gain ” (Wetzel, Jour of 
Pediatrics, April, 1934 ) 

shown in Fig 26 His curves are presented together with the 
more conventional curves to illustrate the difference 

The most conspicuous difference between the weight curve 
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know that the human fetus at three months has a water content 
of 97 per cent, yet all the changes which define external form 
and the differentiation of organs and skeletal structures have 
taken place Davenport and many others insist that growth 
can be a qualitative as well as quantitative change provided 
that there be positive change toward the optimum orgamsmic 
pattern 

It is plainly evident that these several analyses of the 
method of human growth are founded on mass statistics of 
body weight The curves are made from mean values and 
therefore, demonstrate only the increase m the mean whether 
that be relative to age or mass or both together Unfortunately, 
these theories fail to help the practicing pediatrician very much 
for any specific child is a “rugged individualist” and never 
follows a summation curve in his own growth 

Davenport 10 demonstrated this fact clearly for growth dur- 
ing the adolescent epoch and any observing pediatrician or 
parent is aware of its validity Each epochal spurt of growth is 
really the mean distribution curve of numerous spurts occur- 
ring in individual children 

I cannot deny that the theories of the pioneers m biomathe- 
matics are interesting nor can I assert that they are without 
significance but I must echo the sentiment of Ponder 11 who says 
that “until quantitative measurement has provided us with 
more facts of biology I prefer the former science (quantitative 
biology) to the latter (biomathematics) ” 

In addition there is another formidable objection to the 
practical use of mean growth or growth velocity curves E 
B Wilson 12 has succinctly expressed the axiom that “differ- 
ent aspects of the individual, or of the average, may have 
different types of growth curves ” The work of many investi- 
gators has shown that each organ may have a variable type of 
growth 

This leads us to the conclusion that the only way to learn 
how an organism grows is to study its growth 

It is now generally conceded that the best way to appraise 
the growth of a child is to analyze a senes of examinations of 
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To my mind no complete appraisal of a child is possible 
without resort to the use of descriptive terms in one’s assess- 
ment of the quality of growth and of the nutritional status of 
certain tissues and organs This also involves descriptions of 
functional performance 

It is probable that many items which now must be de- 
scribed may m the future be expressed in quantitative terms 
In this way would the biology of man approach more closely 
to the galtoman conception of a science 

However, many distinguished scientists do not feel that 
Galton was fair when he maintained that “Until the phenomena 
of any branch of knowledge have been submitted to measure 
and number that branch cannot assume the status and dignity 
of science ” Professor E B Wilson 17 has recently upheld 
the dignity of the descriptive science and the possibility that 
important aspects of growth are primarily qualitative 

Only when growth is proceeding, and proceeding satis- 
factorily, can there be optimum function of many organs and 
the appearance of distinctive behavior patterns, so ably shown 
by Gesell 13 These can only be described by word or 
photograph 

The appraisal of growth should include measurement of 
the quantity of growth of those parts which can be so meas- 
ured These measures should be few and entirely significant 
The quality of the growing tissues should be described and m 
addition reference should be made to function The behavior 
patterns express the function of the whole child and should be 
noted Growth is dynamic and is best appraised by serial 
observation 

Since I have never been a contributor to the field which I 
just reviewed, my comments are to be interpreted merely as 
the reflections of one whose professional life is concerned with 
the growth of children and whose mind is fascinated by every 
phase of the subject I trust that those whose work I have 
criticized will not have the same feelings as the author of 
“English Bards and Scottish Reviewers ” 
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CONTACT ECZEMA 

The complex of eczema has probably occasioned more 
writing and been productive of more debate than any other 
entity in dermatology Yet its striking prevalence, its dis 
abling symptomatology and its intricate background justify 
any attempt toward a clearer understanding of that etiologic 
interplay which results in an exudative inflammation of the 
skin, so glibly diagnosed but generally so poorly analyzed and 
treated I shall attempt today to stress one of the causative 
factors since all the recent work in this subject has clearly 
indicated the trend away from the morphologic diagnosis and 
classilication of the textbook toward a basic comprehension 
of the predisposing and precipitating elements in the individual 
ease The time has passed when any inflammatory condition 
of the akin of known external cause is called dermatitis, while 
the term “eczema” is relegated to inflammatory pictures due 
to unknown or hypothetical internal causation Moat present- 
day authorities subscribe to the identity of eczema and der- 
matitis since they defy clinical as well as jiathological separa 
lion Vs lllghman' has aptly stated “Eczema may be of ex 
ternal or internal origin If it is of external origin it could 
not be produced without predisposition If it an-es internally 
it could not be produced without a precipitating external 
c luil " ft ** immaterial which term is used if one appreciates 
that both are ineparably bound lo„elhcr by ties of interlock 
mg ptcdb|«jsition and indistinguishable ciinlcil maniirstaUons 
Tin c dots not permit exploration of the fascinating in- 
tern d background of eczema, embracing as it does hereditary, 
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allergic, metabolic and neurogenous factors so clearly deline- 
ated by Stokes* and others Much of this phase of the subject 
is still m an experimental stage of investigation and attended 
by uncertainties and argumentive speculation Unfortunately 
the ideas of “imperfect elimination and faulty metabolism” 
are still perpetuated in the literature and it may be said with- 
out contradiction that comparatively little progress was made 
m the understanding of eczema as long as investigators sought 
the cause in altered blood chemistry or were content to call an 
eczema “gouty” simply because it was confined to the feet 
The discovery that many eczematoid pictures were m reality 
examples of ringworm or pyogenic infection stimulated interest 
in local causes of exudative reaction and the past fifteen years 
have witnessed the gradual ascendency of the instrumentality 
of contact factors m the production of many eczemas There 
still remains, however, that complex allergic picture, more 
blessed with names than understanding, m which contact 
factors are of negligible importance The table on page 321 
which incorporates the combined opinions of Sulzberger, 3 
Stokes, 4 Coca 5 and other writers helps to distinguish this type 
of eczema from that in which external contact factors are 
dominant 

The list of exogenous contact allergens is legion and appar- 
ently no substance is beyond the bounds of suspicion Prac- 
tically everything touched by human hands is capable in 
susceptible individuals of inducing an eczematous response 
Furthermore, this susceptibility may develop only after long 
exposure, hence a history of immunity to a possible contact 
factor over a period of years does not exclude its eventual 
incrimination The gamut of excitants ranges from an irri- 
tating drug in a hair tome and leather in a hat band, through 
the cosmetics, to the ink used in colored supplements and the 
dyes in footwear Should the dermatitis induced by tobacco 
fumes increase we cannot even smoke in peace Many per- 
sons are at the mercy of their environment and they react to 
every conceivable and even inconceivable contact Weber 0 in 
1930 compiled a list of proved cutaneous irritants embracing 
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nurlj 400 titles md since then there have been numerous 
"ulihtions to (he literature It requires the combination of 
encyclopedic knowledge of chemistry, particularly tint of 
industry, «nh a peculiar ferreting skill in uncovering obscure 
c-uImss of eczematous excitation to correctly diagnose the more 
purzlin^ expressions of eczema. Few possess such qualifica 
tloas but any doctor can le trn lo suspect contact factors, can 
eOuuitlvcly inquire into occupation, habits, pastimes and 
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environment and can easily master the technic of patch test- 
ing The following cases all of which have been studied within 
the past year illustrate the comparative ease with which many 
of these problems are diagnosed 

Case I.— A married woman of twenty-eight had had a recurrent eczema 
o the e>ehds for several months She was under excessive nervous strain and 
had overindulged in alcohol on occasions Examination revealed erythematous 
lichen died plaques of dermaUtis involving both upper lids A physician had 
pronounced the condition neurogenous and prescribed sedatives and a lM's 
without relief Questioning revealed that the condition invariably flared up 
after being at some social affair and might even disappear during a quiet week 
at home Inquiry regarding cosmetics elicited the fact that the patient only 
used mascara on her evenings “out” The patch test with mascara was 
strongly positive and its discontinuance resulted in complete recovery from 
subsequent attacks 


Case IL — A boy of three had had an eczema of the legs said to be uncon- 
trollable by his fanuly doctor As the mother undressed the lad for examination 
it was noted that she had markedly lchthyobc palms and subsequent inspection 
of the boy revealed a similar state of affairs This condition had predisposed 
the skin to the daily irritating effect of soap and water plus winter exposure of 
stockingless legs Proper protection, omission of soap and water and the use 
of mild creams caused speedy involution of an eczema mduced by a contact 
allergen (soap) on an ichthyotic basis 

Case IH — A woman of thirty-four bad an eczema of four months’ dura- 
tion limited to the abdomen, lower back and flanks Her physician diagnosed 
the condition acidosis and prescribed soda The sharp circumscription of the 
process pointed to a local factor and immediately suggested contact irritation 
from an elastic girdie worn for reducing purposes Removal of the offending 
cause resulted in recovery within a week’s time 


Case IV— An obese woman of forty presented an acute eczema of both 
axillae Her doctor said it was from acid sweat but a new green dress seemed 
much more logical The patch test to this material was strongly positive Re- 
covery under wet dressings was prompt but a month later there was a recur- 
rence, this time from a brown dress which had previously been worn with 
impunity illustrating how cutaneous sensitivities may change after an initial 
dermatitic explosion 


Case V-A young man presented a bilateral linear encircling eczema of 
both wrists Seeking for local causes a new wnst watch with Jeather strap 
came under suspicion and inquny revealed that it had been transferred to the 
other wnst after the original site of involvement had become painfuL 


Case VI.— A man of forty-two 
matitis of the scalp for several years 


who had had a Grade II seborrheic der- 
developed moist eczematous patches over 
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both rclroaural fold*, A competent dennaiologlu interpreted it ai an ex 
tension of lie Kbcrrheic process Ignoring tie fact, -which only Inquiry revealed, 
that It had appeared short!) after wearing new glasses containing nickd The 
tpetUdes applied to the skin as a patch teat gave a positive reaction and when 
the glasses were replaced b> the shell variet) the cc r em a abated despite the 
fact that no treatment of the scalp was accepted. 

Case VTL — A froQ woman ol forty six had had a persistent edematous 
eruption, of several months’ duration over both buttocks and posterior t hi g h s. 
A complete allergic work, up by the intradcnnlc method had unearthed fix 
strikingly positive reactions to foods and her doctor had Insisted on an ex 
elusion diet without noticeable change in the skin picture. Persistent ques- 
tioning along contact lines finally elicited the fact that the patient treated the 
lo3tt seat with l>sol two or three times weekly Omisaion of this practice and 
a few simple local measures resulted in complete recovery even on a diet con 
tuning foods producing positive skin reactions. 

These cases illustrate that inquiry is essential to the lead 
that uncovers the etiologic background of contact eczema 
tew patients \olunteer the information that points to the 
precipitating cause While the history may be so clear cut 
that the offending substance is easilj discovered, it may take 
necks of observation and patch testing to accomplish it Too 
many physicians rest the case on a diagnosis of “eczema” and 
spend futile and valuable time in seeking some as yet undls 
covered panacea for its cure I am not willing to believe that 
Uie average doctor’s intelligence is measured by the absurd 
explanations of eczema offered b> the profession and subse 
qucntly quoted by the patient. The “acid condition” myth, 
the Indiscriminate and unjustifiable use of alkalis, the wide- 
spread ujl of proprietaries arc all indices of the failure to 
grasp the basic essentials of the eczema problem 

The patch test is as inde.pensablc in the investigation of 
a suspected contact eczema as is a btood count in the inter- 
pretation of in anemia hortunately the technic is sufficiently 
•simple to justify its more general u.c The substance under 
investigation is placed on the unabraded skin, covered with a 
1 inch square of tracing paper or cellophane and cither strips 
nr v larger square of adhesive placed on top to complete!) 
exclude air laquid preparation, to be teted arc incorporated 
invauze 1 he n actions arc icid in twent) four, forty eight and 
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seventy-two hours In positive cases a small patch of dermat- 
itis (erythema, papules, vesicles) will appear at the site of 
contact with the suspected irritant It is important to apply 
the test as near to the eczematous site as possible since only 
adjacent areas of the shin may be sensitized In testing cases 
of facial eczema, use the V of the neck Sulzberger has shown 
that the skin of the scalp, face, hands and forearms are much 
more hypersensitive than the remainder of the body and as 
is well known most cases of contact eczema occur m that 
distribution 

Unfortunately the eczema problem is not as simple as the 
quoted cases would indicate Mycotic, certain pyogen and 
some parasitic infections give rise to eczematous response in 
the skin as do the ingestion of certain drugs and the secondary 
toxic manifestations from initial sites of ringworm Further- 
more, as Glaze 7 has pointed out certain unrelated dermatoses 
may show eczematization in potentially eczematic patients so 
that critical exclusion must precede an acceptance of eczema 
from the clinical standpoint When the latter diagnosis has 
been reached with reasonable certainty, it is essential to esti- 
mate what part contact factors may play in it and then initiate 
a thoroughly planned course of attack from this angle When 
patch testing is approached with as much enthusiasm as the 
frequently valueless study of blood and urine, we shall be 
infinitely nearer the solution of the problem of contact eczema 
than we are at present 
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ECZEMA IN INFANCY AND CIIII IJIIOOI) 

Whenever the medical profession is nt u loss fur lliu I rut 
“ogy of a pathological condition we find n wild profusion 
Eoretical causes and cures for thill condlllon ho It has 
with eczema Years ago one could crudely dehiu 1 1,1 1 

inflammatory condition of the skin with nmnlfrd idoiis 
jl ^ roni dry scales to weeping vniiultlhd irt is, hut 
hM f 50031 ^ with itching, that w is a good hroul ikfinl 
e. ^ mitered a multitude of condition! As die yi ns 



326 


P S BARBA 


Some would be improved by reduction of carbohydrate in the 
diet 

In breast fed infants, in which group eczema is seen almost 
as frequently as in the artificially fed, the condition can some- 
times be treated by altering the mother’s diet but in many 
cases we are compelled to take the child off the breast 

Few cases of infant or childhood eczema show permanent 
results from any form of local treatment Most cases improve 
decidedly, but temporarily, when given a laxative and put on 
minimal diet or actually starved, as occurs in the early stages 
of acute infections Many cases recover spontaneously at 
eighteen months to two years of age Many cases show onset 
of eczema after an acute attack of enteritis 

Studying this list of facts it seems quite obvious that we 
are dealing with something which is definitely more than a 
purely local condition There must be a fundamental peculi- 
arity of the individual which makes his shm subject to such 
outbreaks Also it seems obvious that the peculiarity is fre- 
quently, but not always, linked to the alimentary canal 

Czerny gave this peculiarity the name “exudative diath- 
esis” and felt that cow’s milk fat was particularly intolerable 
to these cases Other authors have laid the blame on carbo- 
hydrates Aschenheim (quoted by Moro in Feer’s Pediatrics) 
felt that there was a low limit to assimilation of carbohydrates 
and a tendency to alimentary glycosuria 

Freund and Menschikoff (also quoted by Moro m Feer’s 
Pediatrics) showed an increased and abnormal tendency to 
water and chlorine retention followed by an excessively rapid 
excretion when there was reduction of chlorine in the diet 
More recently A E Hansen 1 writes that m many cases of 
childhood eczema there is a low level of unsaturated fatty 
acids in the serum and compared these cases to the experi- 
mental fat deficiency disease of rats as described by G 0 
Burr and H M Evans 2 Hansen found that many of these 

1 Proceedings of Society of Experimental Biology and Medicine, vol 30, 

Fune, 1933, pp 1198-1199 , 

= Proceedings of Society of Expenmenlal Biology and Medicine, vol 25, 

October, 1927, pp 41-48 
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cases could be relieved of symptoms by adding to the diet an 
oil high In unsaturated fatty acids This article is particularly 
interesting in \ieiv of the earlier diets where fat was excluded 
empirically Doubtless more will be published on this work 
during the current year 

In applying these facts to treatment it is at once evident 
that ive must not limit ourselves to local applications These 
should be used only to alleviate distressing symptoms while 
the main treatment strikes at the underlying condition In 
both respects unfortunately, we are often incompletely 
successful 

The second important feature of treating childhood eczema 
is to remember Lint while it is a distressing disease and the 
symptoms require treatment, it is most important to main 
tain the general health of the child and to guard against the 
dehciency diseases, faulty bone formation and maintain ade 
quatc growth 

Hearing these two important features in nund the third 
step is a thorough history Here one should dig back into 
the family history for the allergic diseases, mentioning them 
by name, rose cold, hay fever, asthma, eczema, hives, migraine, 
food rashes or upsets, drug idiosyncrasies \nd here let me 
emphasize that it is not safe to trust a negative allergic history 
Not infrequently a parent will repeatedly deny any sueh 
history only to admit or discover, perhaps a year later that 
there was a detinue allergic condition somewhere 111 the family, 
perhiqw in herself or himself as the case may be 

The history should include the cour c of the pregnancy, 
then the feeding history — how long on the breast, any difn 
cully with the child whde breast feel, frequently the mother 
will have noticed lliat certain articles m her diet would cause 
an up-el in the child Then the date on which the skin condi 
don was hrst noticed, its location at that time and how it 
spread and what variations it showed Next ihe dales of the 
vorloui changes in diet and environment (such as seiaps 
woolen clothing etc ) and how they aiTcetcd the condition, if 
41 ad (.Tunges in ihe -.km condition during the various 
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seasons Changes during dentition p. 

more severe during tie teeth, ng p e „ 0 d sZel 
mucus or postnasal comresfmn nf ^ , Existence of nasal 

colds, constipation of the spastrc typT xu°T freq “ m 
frequently associated YP Th conditions are 

the ch,SSeartT ™T D ”f first ““ seaeral condition of 

hen check on the slun condition Rule out the parasitic 

ntair'rd at0phy f- et % N ° te degree “ f su P er nnposed 
nfection Evidence of scratching, urticaria, ichthyosis, loca- 

tion of lesions, worse or better under clothing 

Following this must come a discussion with the parents 
They should be told exactly what they and you are up against 
The probability of a long drawn out struggle, with some im- 
provement, frequent exacerbations and disappointments, the 
necessity of patience, careful observation and prevention of in- 
fection and injury by scratching The probability m most cases 
is that in time there will be a readjustment of the individual 
and that as a child grows older there will be an improvement 
often not possible in the earlier stages 

If all of this is explained at the start of treatment it will 
save much dissatisfaction and discouragement 

While in many cases the history will reveal certain offend- 


ing proteins I feel that in all resistant cases the cutaneous tests 
for sensitivity to foreign proteins should certainly be tried 
I also feel that these tests should not be limited to probable 
offenders but should include all proteins m the child’s diet and 
environment and also all the proteins apt to be contacted m 
the near future I am quite aware that such tests are often 
disappointing, that they frequently give few reactions which 
are not sufficient to clear up the condition, or that they give 
so many reactions that it is impossible to eliminate all from 
the diet 

Also, these children are liable to sudden changes m their 
sensitivity, especially following an acute enteritis Even so it 
is a help to know definitely which subjects are most to be 
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suspected and frequently a brilliant result may be obtained. 

‘ten in young children the skin does not react as markedly as 
docs the alimentary canal and if the history tells of an offend 

' ag [ 00d l ° WhlCh 1156 3kln does not react 1 P refer t0 rely on 
“ e h,stor i If » however, the skm reveals an offender which 
according to the history gives no obvious trouble, I prefer to 
rely on the skin 


I am convinced that mddly reacting substances often re- 
in re a long latent period before they cause symptoms In 
some cases with a definitely known protein as the offender it 
J 3 possible to make the eruption appear and disappear at will 
n these cases the latent period will vary from as short a time 
wenty four hours to as long an interval as two weeks The 
on K atent period is unusual and m practice I usually allow 
rom three to seven days When there are many reacting 
s ances it is wise to start treatment with a laxative prefer- 

ir.f CaSt ° r 0,1 0r 03100161 and a dret limited to nonre- 
ng oods Then at intervals of three da>s add to the diet 
at a time the foods showing doubtful or minor reactions 

r 1 Sh ° Uld bC n ° tCd 0,31 foods - in tcsUn K. rarely show a 
wciion comparable to that of the pollens A reaction which 

tuficnm T lU * t<St,ng again;,t P° l,en wouId b <- quite s.g 

ber^i n" tC5t,ng a8ainSt foods AUo one ^uld remem 

and n7 eggS and " hcat arc tilL most com mon offenders 
ami shoidd be kept under suspicion even when thej do Z 

loem °, cutaneous tests In joung infants it is difficult 
Hon l' rt y c lmina,c millv from 11,1 d,ct Here some subititu 
m, Id ^ ^ neces<arv 11 interesting to note that m 

"hole indhT 1 *?'? °e dnCd 3rC ° flU1 loltra,cd 
nuv 1 , 1 n ? 1,1 ,htM - m ' ld lo °- J dimmed milk 

lolcrii C 'V, boriK AL '° 1 hl ' c secn C1 >« which could 
c a Walker Gordon certified milk when ihcv could not 

«* u, ,r;“ z 

Corn 7 ,cr 1 0Ur (ormuLls ,nav b <- Used uul n rice Hour or 
few " arC1 , ,na > U ' ub lilu " d ^r the win it Hour The Iasi 
rrVr? h 3 "- ' t,n Sl ' cnl ' 1,uab,c additions to the lot of 
* Su ^‘' a '«-hv 1 mallc,g,c milk — hober and Ccnuc, { 
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vegetable milk, being probably the most valuable, S M A 
a synthetic milk without cow’s milk fat, is often of value Per- 
sonally I have found the S M A and hypoallergic formulas 
of greatest help in young infants, the Sobee and Cemac are 
better tolerated at five months or older 

It must be remembered that none of these substitutes are 
complete foods and the vitamin balance must be watched 

Where milk is taken out of the diet calcium should be used 
almost steadily Several workers have shown it to be of value 
in raising the threshold of skm irritability 

Also I feel it is wise to administer meat juices and scraped 
or finely ground meats early m life to supply the animal pro- 
teins Needless to state proper elimination should be main- 
tamed at all times and in the exacerbations a thorough laxa- 
tive with castor oil or calomel may give temporary rehef 

Glandular extracts have been used by various workers but 
have never come into wide general use I have personally tried 
thyroid and adrenal extracts on various cases Given by 
mouth, I have been unable to note any appreciable results 
In relieving the intense itching the opiates often fail Veronal 
has been found more useful when such sedation is necessary 
In local treatment the remedy must be varied to fit the 
stage of the ailment and the reaction of the individual, a remedy 
helpful to one individual may be of no benefit to or actually 
distress another Most writers are agreed that water in itself 
acts as an irritant and more so when combined with soap 
Bland oils are preferred for cleansing purposes and, even in 
the milder stages, water should be used only occasionally 
Clothing should be nomrntatmg, anything with wool m it or 
even a rough or fuzzy surface seems to stir up itching even 
though the individual may not be sensitive to that substance 
In the early acute stages with marked inflammatory reaction 
or weeping areas, soothing lotions should be applied Of these 
a saturated boric acid solution applied as moist compresses is 
often most successful Calomine is a good lotion but often 
forms crusts I have seen some cases do well with a weak 
solution of liquor carbarns detergens— 1 drachm to 4 ounces 
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Two per cent aqueous solution of resorcin is often effective 
as an antipruritic In the most severe cases it is sometimes 
necessary to use facial masks and to restrain or protect all the 
“, k e “ Ui ® “ theie mfants W|U daw themselves until covered 
. ^ AI ° re chroruc ^ ^ treated with the tar 
Du l ' S ves ~ the oId favonte was ung picis liq 1 drachm, 
P zinc ox 2 drachms petrolat to make 1 ounce. In 

which . >MrS “'T Ur demaUv « have come on the market 
he r u' C > ? 0t the ttbject'onable staining and odorous quail 
0 the older preparations but are often not as effective 
wnere infection ,3 superimposed I like to use either a bath of 
potassium permnnganate or a mild ammonuted mercurv 

«»»,, 2 S p, r comb , ninB ltoe "7 

510ns * Ray 13 ex,rtrnd > t^eful ■" treating the severe expire 

icr, s ytnptoms but we must remember that its efiect is 

z:z 1 t, A « 

sku, back . on old chronic cases to bring the th.ckenerl 
" back o normal It should only be applied bj someone 

help some “““ ‘ ype ° f ' V ° rk Ultrav,oIel >«hht seems to 

a- fn mauv^T Cn “ m,OU ' Iy but ihould bt t> 1Vcn » "mail doses 
n>an> cases it seems to increase the itching 
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THE VISCERAL LESIONS OF ACUTE DISSEMINATED 
LUPUS ERYTHEMATOSUS 

Acute disseminated lupus erythematosus is a syndrome 
of uncertain etiology, occurring chiefly in females, and char- 
acterized by the following features (1) Polymorphic cutane- 
ous lesions, usually appearing first on the face and thence 
spreading to the cars, neck, extremities, trunk, mucous mem- 
branes, and genitals These lesions may resemble a dry, 
scaling or crusting eczema, or polymorphic erythemas, some 
limes with \esicles and bullae Again they may occur as large 
purpunc areas, or hemorrhagic papules Local edema is some- 
times present Occasionally these acute disseminated lesions 
follow or are engrafted upon chronic discoid erythematous 
lupus (2) A course marked by acute exacerbations and re- 
missions The latter mav be prolonged but death occurs 
niihlo five years in the east majority of cases' txaccrha 
lions, sometimes fulminant and fatal, are prone to follow ex- 
posure to light, remoeal of focal Infection, or lnlraculancous 
tuberculin inoculations (S) Marked constitutional symptoms, 
xf Inch may precede the ippearance e>f the skin lesions These 
include fever of a septic type, weight loss weakness, bone and 
joint |>ains, acute attacks of abdominal pain simulating appen 
diccal qr gallbladder disease, urinary symptoms, impairment 
of vislun, cem.,h, hemoptysis, headache, dyspnea and piecordfat 
f-dn (4A \ neural lesions Involving the kidnevs heart, lungs, 
'phen beer vermh surfacc-s joints eyes, lymphatics, and 
AAiodntrsihtal tract Anemia, leukopenia, aJbunuuuru 
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cyhndruna and pyuria are common The purpose of this com- 
munication is to describe these visceral lesions and to present 
5 cases illustrating their frequency and nature 

Various unproven theories concerning the etiology of the 
disease have been advanced It bears a marked resemblance 
in many instances to certain types of erythema multiforme, 
and has been thought to be a variant of it Tuberculous or 
streptococcic infection, sensitisation to the products of these 
infections, or to various metabolites (urea, hematoporphyrm, 
tyrosm, lactic acid, lymphocytic ferments, etc ) combined with 
light sensitization, skin sensitization to abnormal products of 
primary disease of the reticulo-endothehal system — all have 
been invoked as possible causes Most observers incline to the 
view that some type of sepsis (perhaps streptococcic) operat- 
ing in a sensitized individual, perhaps with a latent tuberculous 
background in some instances, produces the disease It is 
obviously systemic in nature, the relation of the skm lesions 
to the visceral changes is not clearly understood 

Osier in 1895 reported 11 cases of what he called erythema 
exudativum multiforme, with polymorphic skm lesions and 
various visceral changes — acute nephritis (5 cases), splen- 
omegaly, endocarditis and pericarditis, gastro-mtestmal and 
urinary bleeding each occurred in 3 cases It is probable that 
these cases were identical with, or variants of, the syndrome 


under consideration 

Kidney— Renal lesions are very common in acute dis- 
seminated erythematous lupus Keith and Rowntree® describe 
four cases with renal complications Albuminuria, cykndruna 
and hematuria were present in all, more marked during exacer- 
bations of skm lesions Blood urea nitrogen and phenol- 
sulphonphthalein excretion were normal One case came to 
necropsy, and showed; in addition to tuberculosis of the ileum, 
spleen and mesenteric lymph nodes, bilateral chronic glomeru 
lar nephritis They state that the clinical picture was that of 
a chronic nephrosis, despite the appearance of the kidney at 
necropsy Snapper 4 has described m some detail the renal 
picture in 6 cases, 4 of which came to necropsy Acute 
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glomerulitis and parenchymatous nephritis were found m nil 
Tubular autolysis, minute abscesses with numerous hemor- 
rhagic areas, blood in the tubules with proliferation and swell 
mg of the loops, interstitial edema and cloudy swelling of 
the glomerular capsule with obliteration of the glomeruli, were 
also described He points out that the symptoms of the neph- 
ritis may antedate the appearance of the skm lesions, and first 
cause the patient to seek assistance Kidney lesions varying 
from a “mild nephrosis” to severe nephritis were found in all 
of 9 fatal cases by Mook, Weiss, and Bromberg 0 Embohc 
glomerulonephritis, pyonephrosis, hemorrhagic nephritis and 
chronic interstitial nephritis have also been described The 
urinary findings are apparently not indicative of anything more 
specific than an acute or chronic renal irritation — albuminuria, 
the presence of red and white blood ceils, and casts of ail de 
scnptions Azotemia has often been reported Modern 
methods of studying renal function would be of interest in 
cry thematous lupus 

Mbuminuna and cylindruria were present in all of our 
cases, azotemia was noted in two, marked impairment of 
renal function Judged by change in urea clearance was not 
noted in two cases in which this test was done Hypertension 
was present m two Detinue evidence of nephritis was found 
in only one of three necropsies, and m this case part of the 
renal picture probably antedated the onset of the acute dis- 
ease by a long lime 

Heart and Blood Vossels — Ulcerative and vegetative 
lesions on ill the valves, verrucous mural endocarditis acute 
fibrinous and adhesive jicricarditis, ind acute pericarditis with 
effusion atheroma of the aorta, dlsscnunatmg telangiectasis, 
and Raynaud s disease fall of which may have been entirely 
coincidental) have been described in detail by various writers 
1-dimon and iuchs* have reported what they believe to be a 
distinct variety of verrucous endocarditis, matted by the wh- 
ence of \sehoff or Itracht \\ achlcr bodii--, negative blood 
cultures lrenin, 1 febrile tour c, and alienee of marked car- 
duc svmptoms Pulmonary 'ympton s, evidence of glomerulo- 
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nephritis, and arthritis were prominent features Erythemat- 
ous or purpuric shm lesions were present in all cases, and 
caused them to comment on the possible relationship between 
their cases and the erythematous-visceral syndrome described 
by Osier The usual clinical signs and symptoms of endocar- 
ditis or pericarditis are of course found Blood cultures usu- 
ally remain sterile, and gross embolic or thrombotic phenomena 
do not seem to be common Fresh vegetative mitral endocar- 
ditis was present in one of our cases, no gross embolic or 
thrombotic visceral processes were observed, there was no 
evidence of pericarditis in any case 

Liver — Hemorrhagic changes in the lobules, cirrhosis, 
fatty degeneration, and deep jaundice with marked hepatic 
enlargement 7 have been described The principal hepatic 
changes noted in our cases were engorgement, cloudy swelling 
and fatty degeneration Clinical jaundice was not noted 
Lungs and Pleura — Bronchopneumonia frequently ter- 
minates the disease This and lobar pneumonia, with pleurisy 
and effusion, pulmonary abscesses (single or multiple), and 
gangrene, and acute or chronic tuberculosis of various types, 
are the principal pulmonary complications Bronchopneu- 
monia with pleural effusion was found in the three cases of 
our series which were examined postmortem Clinical find- 
ings clearly indicated the presence of pleural effusions in the 
other two patients Severe terminal laryngotracheitis occurred 
m one of these patients 

Gastro-intestiual Tract -^-Gastro-mtestmal symptoms, 
especially those referred to the upper abdomen, are common, 
a number of patients have been subjected to unnecessary ap- 
pendectomies because of symptoms simulating acute appen- 
dicitis The picture may closely resemble that of acute chole- 
cystitis Acute terminal peritonitis has been described Ulcer- 
ative ileal tuberculosis was present in Keith and Rowntree’s 
case Membranous colitis has recently been described No 
significant gastro-mtestmal symptoms or lesions occurred in 

our cases 

Lymphatics — Tuberculous (often caseating) or nonspe- 
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cific enlargement of lymph nodes mat occur in almost any 
location Mesenteric, retroperitoneal, and mediastinal involve- 
ment seems to be commonest 

Adenopathy was noted in all our patients, including a sub- 
acute mesenteric lymphadenitis found at necropsy in one 
Ocular — Although two of our patients had visual disturb- 
ances due to definite papilledema, we hate been able to find 
but few references to intra-ocular complications in the litera- 
ture One of the cases of atypical endocarditis reported by 
Libtnan and Sachs had bilateral neuroretimtis Snapper men- 
tions “slight papillitis ’ in one of his cases Semon and Wolff 10 
describe subretinal exudation with invasion of the choroid. 
Abramowici and Dulowicx" describe small spots lighter in 
color than the rest of the fundus, principally in the macula but 
also around the disc, whose appearance resembled that of re 
Unites guttata The case of Goldstein and Wcxler 1 * showed 
discrete areas of retinal atrophy and pigmentation, the dis- 
tribution being perivascular, at necropsj edema of the mlima 
of the retinal vessels was also found Papilledema is not dis- 
cujed in anj detail in the literature 

Miscellaneous — Miliary tuberculosis of the spleen, 
btmorrhagic •plenum and “plenomegalj ’ (cloudj swelling or 
acute sp'emc tumor.-) are described. The joints are fre- 
quently involved — hydrarthrosis and pj arthrosis have been 
found Pam in the joints and extremities is common, bocal 
or metastatic infection is probafalj present in mo-t casta— - 
teeth, sinuses and tonsils (Madden described gangrene of the 
tonsil) are the common foo Subcutaneous abscesses cclln- 
hti , and subperiosteal ab-ecsso — processes to be expected m 
a generd sepsi- — are described Secondary antnia and Icuto- 
penu are very frequent- The sedimentation rate of die led 
celts iv sa J bv PcL to he abncrmaliv rjpal Loa ( t j/> j c 
cube d c bone mo. row „a dioAm„ Ltrrunhaga. changes and 
a 'eubchLutic reaction. 

blCu^h t <xd culta cs are ut-aTv sit-ale, a larit-tv of 
•itgamjcis his been recuve cd Iro-u blued and Lasues^ Thr-t - 
•UvlaV t> e *_berclc hactlluv jliep-uctocui (fee tin J,e-Hu 



GOLDBERG 


338 EDWARD ROSE, LAWRENCE C 

B a d r l l^ ld T S i >, StaphyIococcus ai ^us, pneumococcus, and 
Bacillus alkahgenes fecalis Frank chmcal evidence of active 

tuberculosis is usually lacking, but m addition to the reported 
positive blood cultures, frequent reports of positive guinea-pig 
inoculations from lymph node material are to be found 
All of our patients had enlarged spleens, and acute hemor- 
rhagic or septic splenitis was found m all three necropsies 
Focal infection (tonsils, teeth, sinuses, prostate or pelvic or- 
gans) was present in all Joint pain, swelling or stiffness was 
a constant symptom Leukopenia was present at one time or 
another in all our cases and secondary anemia was noted in 
four of the five Blood cultures were persistently negative in 
all our cases 


Case L — H K., a white girl of seventeen, was admitted to the medical 
division of the University Hospital on November 5, 1934, complaining of spots 
on the legs and pain in the left side of the abdomen During the preceding 
year she had had vague extremity pains, and for several months had noted a 
faint linear eruption on the bach and chest during the menses She had lost IS 
pounds in a few months Two months before admission large purplish areas 
had nppeared in the legs, subsequently fading but recurring with menstruation 
There bad been intermittent chills, sweats, and feverish sensations, blurred 
vision, painful cervical glandular swelling, epistaxis, cough and headache for 
one month Anemia and leukopenia had been noted by her physician, and the 
spleen was thought to have been palpable Within the week preceding admis- 
sion there had been two attacks of sharp left hypochondriac pain and tender- 
ness, with painful swelling around the eyes There had been high fever for four 
days 

Examination showed fever (104° F ), tachycardia, hypertension (152/100), 
axillary and cervical adenopathy, petechial lesions over the lower sternum and 
arms, and involuting brownish-red areas in the legs, with some scarring, soon 
after admission (following exposure to bright light m a sun parlor) an 
erythematous facial eruption appeared, the spleen and liver were vaguely 
palpable, there was bilateral papilledema (3D on right 4D on left) with 
spread of the edema into the retina, hemorrhages and venous engorgement 
There was a small pleural effusion on both sides There was a moderate anemia 
(hemoglobin 54 to 69 per cent, red blood cells 3,400,00 to 3,900,00), leukopenia 
(white blood corpuscles 5800 to 6700, with 6 to 8 per cent eosinophils), and a 
reduction of blood platelets to 145,000 The urine contained albumin in 
abundance, blood cells, and a variety of casts Urea clearance was low normal 
(70 per cent of average normal function) Blood cultures remained sterile A 
transient friction rub was heard over the splenic area a few days after ad- 
mission The fever gradually subsided and the skin lesions partially disappeared, 
but her condition did not change materially otherwise The appearance of the 
eyegrounds remained the same She was discharged Decern er 4 
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Sit «** readmitted (o lie hospital on January J| 1935 p„. , 

Itam ^ 1,0,1 h}pociondrlai: rt S>onj pain and jwelllng tn v^toui 
«ta, lore throat and occaatonai epUarra TbenT had aho TL 

^ » -nda To ZuXtl 

--ahatUT^M^LTTT ‘ »"* of 

contained abundant olhpnun and 
00<1 ceila, although a very feu cuts n 
* Tn anemia had tncrcaaed mark* 
w^hlood corpuscles, 2,300,000 to in 

She complained much of aore throat 
Tut< hoano and djapnelc and attempt 1 
, fnaat On direct aamuuii 
^Wyfaflamed with a coating of tooth 
the epiglottis. All therapeutic n 
haaafmlon. acre fnntleaa She bee 
S'aelc and died on February rj j 9 1 a 


-- — -—tv, uiougn ot 
" elevated (150/94) and the urine 
oe number* of md and white 
I sent Wood culture was again 
'hemoglobin J> to 2g per «nt 
and the leukocytes a\ waged 

u din after admlaaioa became 
ueb op and expectorate mucua, 
■nni and trachea were found’ 
os mucua, which extended up 
including seaeral mull blood 
crsuvely weaker and more 
t ' war not permitted. 


hJ U "T a ° ~ Purpunc tu,tJ t rv th< matoua skin mamfesta- 
ft ) 1° aCUte tbssenunated lupu *-n ihemjtosus in a tvhitc 
m h ° { 5e ' enlcen ' Wllfl a fjtjl termination after about JH e 
“ n s Complications included pit me enlargement (and 
ti .P, CnitiS ^)’ pleural effusion bilateral papilledema and rc- 
(Bi S '■'Worrhages, arthralgias hvpwieniion, and 'it ere ter- 
k’ bo'ngotrachcitts Thert ua. jlbuminurta, pyuria and 
)^ tllunj ' but no marked impairment of renal function The 
a- a PPwranee of a systolic ctrdtac murmur may hate in 
a ( 1U ^ 311 ac b\e endocarditis, although dure »as at the time 
c , <te ane mta. Leukopenia uas present during most of the 
1 e o( the disease Blood cultures remained sterile. 
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puffy, and an erythematous rash appeared on her cheeks anH u v. 

Md upper 

lost 20 nn^n^r gr3dUally ’ bUt 1116 6niPUOn PeraSt£d She ^d' 

20 pounds in the > ear pnor to admission On the day before the facial 
eruption appeared her family phjsiaan had cauterized her cervix for prlfS 
Ieuhorrhea which had been present ever since the birth of her first child 
Several members of her mother’s family were said to have had Bnght’s disease 
and the patient’s father and one sister were diabetic ’ 

Examination showed moderate fever (100° F) and tachycardia There 
were several small ulcers at the mucocutaneous border of the bps and marked 
gingivitis Bilateral cervical and inguinal adenopathy was present. A large 
patch of bright red, confluent maculopapular lesions was present across the 
bridge of the nose and on both cheeks Somewhat similar, but more punctate 
and scaling lesions were found on the chm, lateral aspects of the upper arms, 
and legs The uterus was moderately enlarged, the cervix was eroded and in- 
flamed, and a profuse yellowish leukorrhea was present The nasal borders of 
the optic disks were slightly blurred, and the fundi hyperemic Blood count 
showed hemoglobin 82 per cent, red blood corpuscles 4,000,000, and white 
blood corpuscles 5000, with a normal differential count Blood urea nitrogen 
was 12 mg per cent Phenolsulphonphthalem excretion after intramuscular 
injection was 43 per cent in two hours Wassermann was negative Blood 
cultures remained sterile Urea clearance was 89 jier cent of average normal 
function, the renal concentrating power was slightly reduced Albuminuria 
and pyuria were due in part to the contaminating leukorrhea The leukocyte 
count varied between 5100 and 4100 The hemoglobin dropped to 75 per cent 
On April 28th, a transient do’ pleurisy appeared on the left side The fever 
gradually subsided and the skin lesions cleared up and the patient was dis- 
charged improved on May 19th 

She was readmitted January 23, 1 935 The left pleura J pain and jomt 
symptoms had recurred soon after discharge, and had been present intermit- 
tently ever since, forcing her to bed for a week in October, 1934 There had 
been some visual disturbance also and for two months she had been quite 
dyspneic She had lost more weight and her hair had been falling out The 
facial eruption had recurred intermittently, usually coinciding with exacer- 
bation of the other symptoms At this time there was very little evidence of 
the skin eruption, except for a reddish, discoid lesion on the chm Her blood 
pressure was 140/108 Adenopathy had appeared in the right axilla There 
were signs of bilateral pleural effusion, fever (100° to 104° F ) and tachycardia 
The spleen and liver were enlarged Thoracentesis yielded straw-colored or 
blood-tinged fluid on several occasions, the cytology was not noteworthy, 
cultures were negative, and inoculation of guinea-pigs produced no evidence of 
tuberculosis An acute sore throat developed on January 29th continuing for 
four davs There was occasional slight hemoptysis (no tubercle bacilli were 
found in the sputum) Choking of 2 to 3 diopters was preen - m bort 
optic disks The facial eruption recurred early ^February together with 
erythematous lesions on the abdomen and chest The leukocyte count varied 
from 8500 to 5100 She complained much of headache and joint pains, and 
several thoracenteses were necessary to relieve her dyspnea Her fever gradu- 
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all) subsided, jhc became fairly comfortable and vva* discharged at her own 
reriuot on March 8 1935 

She was admitted for the third time on March 22nd again with fe\er 
headache dyspnea, and chest pain, and presenting % esicular and crusted lesi ons 
on the face At the time of this writing she b still in the ward, gradually 
growing worse with an Irregular septic type of fever bilateral pleural effusion 
evidence of acute pericarditis a progresslv e anemia, slight leuhopcnia (white blood 
corpuscles 5100) a reduced scrum protein and persistence of bilateral pa pill 
edema- The blood urea nitrogen remains normal urea clearance is still 67 per 
cent of average normal function and the phrnolsulphonphthalein output is 25 
per cent In two hour*. The urine still contains varying amount* of albumin a 
few cists and nun) put cell*. The blood pressure averages about 140/100 


Summary — -Acute dissenmnted lupus erythematosus m a 
twentj year-old white female, of about fourteen months’ dura- 
tion, its course has been marked by several exacerbations, a 
septic fever, arthralgia inenua, normal or slightly low leuko- 
cjte counts, enlargement of liver and spleen, pleurisy with 
effusion, pericarditis bll iteral papilledema, and hypertension 
Definite evidence of nephritis has not yet been obtained, and 
no findings suggestive oi endocarditis have appetred Various 
tyi>cs of therapy h ive been of no avail 

0v% ML— Mr*. C l), agtd twenty live wxvmlmUtcd lo the dermatologic 
vrvke qf Dr John 11 Stole* at tbc LnivcnUy Hospital on March 27 1934 
curnplaining uf pain and swelling in the anliev ami wrirt* and an eruption 
on the face ami lower ri*hl leg Her symjdom* bad begun In June 1930 with 
an ajthcmatiui facial eruption and falling hair She received various type* 
U thuapy Including Inject (on* of gold sodium thb julphatc, ami Ly April 19JI 
tho eruption had d&ai'pcarcd In June 1931 there ui a rrcurrroce inhered fa 
b) t^dy articular intnecj pain and swelling with fcv-cr— the »lin Won* reap- 
I'tareri slur rtjwjure to auoh^ht Thrre w xi an uU cr In the rpuf of thg mouth 
M Uin time She remained in l>cd for two rountbr and the vkin eruption i fc xln 
fVticd up. In January 1914 there wav another exacerbation similar to tfcul 0 / 
)utk 1911— il or iymjvtoan had recurred Intermittently tu^ether with an 
uvjaim un the ri*M lea until the time of i*lmb a/O. Three b-uJ Urn wmr 
d) ,wwa, tuuth jaljHtatkta and anile edema unce DcumWr, 1933 There 
Vacue hi 1 iy u f tfxnueut joint jam* in prllood 
fin ihe vhgrwcil Imr Mihvtaj 3u jk tenor cental juhav poihy 

* o htl> enlucel ‘(hrn, 1 ^fit tanUaC cnLacf-ncni with a food rvmthng 
‘r-Uvw* evurnor dr.hi haauKi* of tbe right jt-c d* l cod * iu^t %xxt 

f f the tujufh Them «ii 4 trarL l Luial eryttecu Into virg the 
M * r-abr m and < rvvmciaT airs iT)lhema u; *r p-aiwtc if tan* 
*lt* .md overt Jr la I tuk, trvi vj c< am*. I tiu<Ls ar*i 
'l lUtr ruiVnJ <.* ;<cD w c* ar-vt^ and eu l p<oU 
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globin 60 per C6nt, red blood corpuscles 3 100 000 whit* Kin ^ 

“ “»>■ »«»■»«>. <*» »d JL™ 

sterile Evidence of sinus and dental infection was obtained The blood 
sedimentation rate was markedly increased 

re r med afa0Ut the same > 311 “‘enmttent fever persisting, 
untfl May 17, u hen there was a sharp nse m temperature, prostration, and ar, 
exacerbation of jomt pains and the skin lesions On May 28th, signs of con- 
solidation appeared in the left lower lobe She received three blood transfusions 
without benefit, and died, with high terminal fever, on June 2nd 

At necropsy the following findings were noted Exudative fibrinous mitral 
endocarditis and myocardial hypertrophy, bilateral patchy bronchopneumonia, 
with a small pleural effusion on each side, passive congestion and paren- 
chymatous degeneration of the liver and kidneys, septic splenitis with patches 
of extensive hemorrhagic exudate The renal tubular epithehum was swollen 
and hazy, and the vessels were dilated and engorged with blood 


Summary — A fatal case of acute disseminated lupus eryth- 
ematosus in a white female of twenty-five, the course extend- 
ing over about four years, with at least 3 exacerbations in that 
time The skin lesions were widely scattered, and were 
erythematous, papular and purpuric in type Oral ulceration 
was present There were present albuminuria, anemia, and 
leukopenia Renal function was probably normal The vis- 
ceral lesions included endocarditis, bronchopneumonia and 
pleural effusion, septic splenitis, and degenerative changes m 
the kidneys and liver 


Case IV— W Z, a white male of twenty-five years, was admitted to the 
dermatologic service of Dr John H Stokes at the University Hospital on 
September 26, 1934, complaining of an eruption on the face and bands, malaise, 
fever, and joint pains In the spring of 1934, a red patch appeared on his nose, 
this was soon followed by a sore throat, enlarged cervical nodes, and poly- 
articular pain and swelling The facial eruption spread, involving his ear, and 
the lesions became painful Frequent epistaxis occurred He lost weight and 
strength progressively, ran an irregular fever, and bad almost constant dis- 
comfort m his throat His hair had begun to fall out Before admission to 
the ward he had received several injections of gold sodium thiosulphate in the 
out-patient clinic His past history included attacks of cellulitis with abscess 
formation on the left foot and right knee seven years previously, and vague 
joint symptoms (pain and stiffness) m childhood 

Examination on admission showed moderate fever (101 F) and tachy- 
cardia, some injection of the pharynx, and enlargement of the cervical, supra- 
clavicular, axillary, inguinal and right ep.trochlear Iymphnodes Most of the 
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joint* were tender and painful on motion. Blood pressure was 100/60 The 
jpkrn was palpable. Red lo purplish erythematous scaling confluent plaques 
were distributed over the face, tan, neck, right suprasternal notch, dorsal 
uir faces of the hands and extensor surface of the kit wrist- The /ace ejehds 
and lips were edematous. There were small reddish macule* on the finger pads. 
The cranial hair Has thinned The kukoQtc count varied from 10000 to 3600, 
with a normal differential count there was no anemia. Marked albuminuria 
was constantly present, with occasional show era of casts. Blood urea nitrogen 
was 11 mg per cent on October ''nd but had rfeen to 24 mg. on October 17th 
Four blood cultures were sterile Various Opes 0 / therapy, Including quinine, 
alduai intramuscular injections ol whole blood several blood transfusions, and 
pentnucleotide did not influence the rapid progress of the disease. There was 
terminal leukopenia (without selective neutropenia) and hyperpytoda death 
occurred October 18 1934 

The principal findings at necropsy included bilateral bronchopneumonia 
with small bilateral pleural clhuion jplenomega)> with bemorrhigk splenitis, 
and fatty degeneration of the U\cr The heart and kidneys showed no rig 
nificant changes 

Summary — \ fatal cast, of acute disseminated lupus 
er> thematosus m a white malt of twenty five, of about five 
months’ duration, with minor remissions Tn addition to the 
extensive cutaneous lesions, the chief clinical features were 
arthralgia, adenopathy, splenomegaly, lever, weight loss, leuko- 
penia, albuminuria and azotemia Necropsy showed broncho- 
pneumonia and pleural effusion— no evidence of kidney or 
heart damage was found Repeated blood cultures were sterile 

V^-(Kcpo*tr I through the courtesy of Dr*. Samuel Bradbury V C 
( aroer j nd > J) Lynch ) 

Mtv, C lb wh\tc seed forty two was admitted to the wrvkc of Dr 
Srtoutl Bradbury at the German to* a H or pita) January Ifl 1935 complaining 
*A l nux spots, Aoxbimb. and an itching kin eruption. For the park three years 
tb* had tirrd rawly with occauuttal nauw-J frequent profuse no wb lords, and 
* tendency to I rui*< racd> Her symptoms bad bc«j markedly huTcavd In 
the putt ±1 month* and she had vunulrd Ui.od m uvrroj occxL nj Late In 
* *** in Urhm# ttvptiua appeared ta the left palm and wrut ThU 
U rtkly tpread user the entire bod) 1 *tf tordrcal bbljry »n unnopmUM. 

) up&uthn f bowed iJ(k{ /orr and acmetuu* tsarpurk tp<>4 patUmi 
wrr ll< f*U» b*d> ro^cO^T nUh * widrj trad \ rrituLpapuLr eruptka, 
*hkb *irr HXt nrUtdy tnfcvfcd fl (h poiacS nr« covered 

%kK Kliifl v w oUr kuoos V ahjitly mduutrd rrytbccuivu* migtloq 
*avtrrd fix. and raj*, and cll/rekd de*a ov rr the a.jv*j ctnL 

tv * -ra ws* , »o) Jtk IJ d fws r* 9 r 

^ 1 W*-* aas nc*rul *ka,„ tfr <it KtxUr v t ti< vtirtm Tbt 

rif • *t«« t<l f* vt the eje^o t*H £-u»<4 w 
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abnormalities There was marked secondly anemia (hemoglobin 27 to 30 

T °° d COrPU£deS 2 ’ 070 ' 000 t0 3 ‘ 050 > °°0) White blood cells varied 

from 11,400 to 11,800 The different*! count was not remarkable except for 
a sbghr cosmophilia Platelets numbered 131,200 The urine contained a cloud 
of albumin Blood urea nitrogen was 66 mg per cent on admission, and in- 
creased progressively to 74 mg per cent and 108 mg per cent 

A blood transfusion was given soon after admission without apparent 
benefit Her condition grew steadily worse Fresh purpunc lesions appeared 
and vomiting became very troublesome She became drowsy, then comatose and 
died on January 26th 


Necropsy findings included slight cardiac hypertrophy with atheromatous 
aortitis, bilateral lower lobe pneumonia, and an enlarged spleen engorged with 
blood The kidneys were small and firm with adherent capsules The renal 
cortices were markedly thinned and the cut surfaces had a dull glistening sheen 
suggestive of amyloid disease, although the iodine test was negative The 
mesenteric lymph nodes were slightly enlarged and showed subacute inflam- 
matory changes Microscopic examination of sections from the kidneys showed 
chronic arteriolar nephrosclerosis and chronic pyelonephritis 


Summary — A fatal case of acute disseminated lupus eryth- 
ematosus m a white female of forty-two with acute symptoms 
of about one month’s duration Purpunc manifestations were 
marked and the history suggested a possible preceding purpuric 
state of about three years’ duration There was marked an- 
emia and azotemia At necropsy terminal pneumonia, splenic 
engorgement, and chronic nephritis were the chief findings 
A review of these cases supports the conception that the 
disseminated skm lesions are not the principal feature of the 
disease, but rather the cutaneous expression of a generalized 
systemic disorder, whether it be a sepsis, a “toxemia,” or what 
not The visceral lesions probably persist or progress during 
phases of cutaneous remission Several of the clinical aspects 
bear a striking resemblance to subacute bacterial endocarditis 
It seems probable that the syndrome described by Osier as 
erythema exudativum multiforme, and the cases of atypica 
endocarditis with facial erythema described by Libman and 
Sachs are either variants of, or identical with, disseminated 
lupus erythematosus As has been previously pointed out, it 
is unfortunate that the term “lupus” should have come to be 
associated with this syndrome, in view of the act at a u er 
culous background or etiology has not been proven and that 
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the occurrence of marked papilledema as an ocular complica- 
tion, which has been described but rarely in the literature 
The importance of avoiding exposure to light, and of extreme 
caution m removing focal infection in these patients is again 
mentioned 
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